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To all whom it may concern: 

Be it known that I, THomas BuRTON Kin- 
RAIDE, of Boston, county of Suffolk, State of 
Massachusetts, have invented an Improve- 
ment in Apparatus for and Method of Con- 
verting X-Rays into Light for Photographic 
Purposes, of which the following description, 
in connection with the accompanying draw- 
ings, is a specification, like letters on the 
drawin gs representing like parts. 

In the practical application of the so-called 
“Roentgen ” or ‘‘X” rays to photography, espe- 
cially in connection with surgical and patho- 
logical investigation, it is desirable and in- 
deed essential that the photograph should be 
taken without extreme delay. In many in- 
stances the service of the cathode-ray is de- 
sired to locate a malformation or a foreign 
substance under circumstances when the life 
of the patient would be seriously jeopardized. 
by fatigue, so that it is of the first impor- 
tance thatthe results of the investigation shall 
be secured in the very shortest time possible. 
As at present devised, however, all X-ray ap- 
paratus requires considerable time of expo- 
sure, as well as various requirements as to 
favorable conditions, &¢., so that not only 
is the practical use of this remarkable phys- 
ical agent hampered, but it is restricted by 
the force of circumstances to those cases in 
which delay makes little difference. 

It is the object of my invention to enable 
the operator to secure a superior photograph 
or skiagraph of the part desired in a much 
shorter time than has heretofore been possi- 
ble. 

The process at pr esent employed makes use 
of a phosphorescent and fluorescent screen 
made of various materials which it is unnec- 
essary to enumerate here, this screen being 
placed between the source of the rays and the 
photographic plate or medium for receiving 
the impression. The result is that the re- 
sulting picture is extremely unsatisfactory, 
due to the unevenness of the screen, it being 
impossible to make a screen with absolute 
evenness of thicknessanddensity. Therays 
in passing through the thick portion produce 
very different effects. on the sensitized paper 
from that produced in passing throagh the 
thin portion, and the photograph has there- 
fore a mottledand confused appearance. In- 


\ 


(No model.) 


asmuch as the practical value of these X-ray 


photographs depends upon the accuracy with 
which different densities of physical struc- 
ture can be estimated therefrom, it is of the 
utmost importance that the tones or shades 
of the photograph should vary precisely as 
the densities of the different parts of the me- 
dium being photographed and through which 
the X-rays pass in making the photograph, 
and that the latter should not be distorted 
by reason of the uneven and necessarily me- 
chanically imperfect screen. My invention 
meets this requirement perfectly. By my 
invention, moreover, the detail of definition 
in the resulting photograph is. remarkably 
accurate and delicate, approaching in this re- 
spect ordinary photographs. 

According to my invention the photograph 
is made by rays passing through the medium 
being. photographed and making its impres- 
sion directly on the sensitized plate or paper, 
the rays, however, being clarified or rein- 
forced by means of a fluorescing converter 
placed beyond the sensitized plate. Nosereen 
is used—that is to say, the raysare not passed 
through any fluorescent medium or screen 
interposed between the sensitized plate and 
the source of the rays—but upon passing 
through the object being photographed the 
rays are directed immediately upon the sen- 
sitized plate and their effect is augmented or 
reinforced, so to speak, by means of a fluores- 
cent medium placed back of the plate. 

My invention will be more fully appre- 
hended in the course of the following de- 
tailed description thereof, reference being 
had to the accompanying dr awings, illustra- 
tive of .my improved method and the means 
for carrying it out. 

In the drawings, Figure 1is a top plan view 
of the apparatus for ‘converting the X-rays, 
showing the same in process of photograph- 
ing a hand placed thereon. Fig. 2 is a bot- 
tom plan view of the cover removed. Fig. 3 
is a top plan view of the converting appara- 
tus with the cover removed, showing a piece 
of sensitized paper in position thereon to re- 
ceive the photograph. Fig. 4 is an enlarged 
vertical cross-section taken on the dotted 
line, Fig. 8. Fig. 5is an enlarged detail in 
cross-section of the mirror-like ray-convert- 
ing plaqueorsurface. Fig. 6 isa similar en- 
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larged detail of a modification. Fig. 7 rep- 
resents, on a reduced seale, a photograph 
which for convenience of illustration indi- 
cates in three sections—viz., the lower part, 
right-hand upper part, and left-hand upper 
part, respectively—the appearance of a pho- 


tograph.by the old method, by my improved | 


method, and by my improved method when 
the photograph is held between the observer 
and the light. 

The apparatus by means.of which I carry 
out my invention is extremely simple, and 


for convenience of description is herein shown. |, 


as comprising a base or body portion A, hav- 
ingreduced inset edges A‘ and acentral raised 
portion A’, and a cover B, comprising a rim 
or flange B’ adapted to fitsnugly down against 
the inset edges A’, and a preferably flexible 
rest or closure B*. 

The rest or closure B? may be pasteboard, 
ebonite, or any other thin and preferably. 
fiexible substance, and the entire cover, as 
well as the surfaces of the inset edges, will 
be stained or painted a dead black to. effec- 
tually prevent all entrance of external light 
to, the sensitized paper. 

On the raised portion A? of the base. I spread 
a converting-surface C, secured thereon by 
any convenient means, as by a narrow frame 
c, by tacks, or any other suitable means. As 
shown in Figs. 3, 4, and 5, this converting- 
surface comprises a front c’ of translucent 


material—such, for instance, as celluloid— } 


this material being extremely serviceable. on 
account of its translucent quality, durability, 
lightness, and: strength, and on, the under 


side thereof is deposited a coating c? of: some. 


fluorescent salt, preferably calcium tung- 
state, put on in a paste or embodied. in a gela- 
tin, or other vehicle, made as hereinafter. de- 
scribed. 

Of course gelatin or any other translucent 
vehicle pervious, to the rays. may be used: in- 
stead. of the celluloid, inasmuch as its object 


is to support and protect the exceedingly ex- | 


pensive and easily-destroyed calcium tung- 
state which I prefer to use as the fiuores- 
cent medium. 
certain instances to-use the calcium tung- 
state or other. chemical constituent without 
any. separate front c’, and I have. shown. this 
structure in. Fig. 6, in.which c*denotes a gela- 
tin. vehicle in which the chemical is thor- 
oughly mixed, and is then rolled: out into a 
thin even sheet and allowed. to harden, and 
is subsequently coated on. its upper surface 
with a coating ct of white varnish, collodion, 
or other. protector, providing a. translucent 
surface for the fluorescent coating or compo; 
sition. 

A converting-surface such as. I have. last 
mentioned. may be readily made.of gelatin, 
placed onaglasssurface polished: with French 
chalk, allowed to harden, and then stripped: 
off, as is commonly donein certain well-known 
processes.in photography. 

Lam, aware that it ha& been proposed in. 


I have. found it desirable in | 


ordinary photography .to provide the usual 
sensitive-plate with a fluorescent layer be- 
tween the glass and the emulsion for the pur- 
pose of preventing halation and solarization, 
and I disclaim thesame, my invention having 
nothing to do with *‘photography,” as the 


term is popularly understood, but, on the con-. 


trary, having to do with the X-rays produc- 


ing photographs, or, more properly, radio- 


: graphs, by transmitted light or rays depend- 


ing upon the atomic weight of the object 
through which the rays pass. Moreover, by 
the so-called “flourescent” material used in 
the emulsion on the glass plate mentioned in 
the last paragraph was meant material flu- 
‘orescent in the sunlight, whereas the X-ray 
fluorescence with which my invention has to 
do is not responsive to. light—7z. ¢., to sun- 
light—the word ‘‘ fluorescence” being, in fact, 
ineorrect or at least misleading for this reason, 
inasmuch as it had already been appropri- 
ated by physicists before the Roentgen dis- 
coveries to mean something else—namely, a 
certain responsivenesstolight. The material 
proposed to be used in the emulsion was 
quinine, the object being to do away with the 
actinic effect of certain rays of the spectrum, 
whereas in my invention quinine would be en- 
tirely useless, with no.effect whatever, the in- 
vention having nothing to do, with the spec- 
trum, or with light rays and the object being 


: to increase or rather occasion actinic effect. 


While Ihave described above the preferred 
details of the mechanical embodiment of my 
‘invention, yet I do not intend in any way to 
limit myself thereto, inasmuch as my inven- 
‘tion may be carried out in a wide range of 
mechanisms. It is obvious that the form of 
‘almost any of the usual plate-holders and 
‘ voll-holders: commonly used in photography 
‘is adapted by very slight changes to the pur- 
‘poses of: my invention. 

:” The particular frame or means of support- 
‘ing and utilizing my improved converter or 
converting-surface is a subordinate part of 
>my invention, and therefore I do not restrict 
‘myself in any respect thereto. 
The novel method by which I proceed to 
‘take the improved photograph or cathode pic- 
ture and: in which I use. my improved appa- 
;Tatus, above described, is as follows: The 
Crookes tube or other source of the X-rays is 
: set up-in. front of the part or substance which 
:it is desired to photograph, and for purposes 
' of Ulustration we will suppose that this is a 
human hand, and the apparatus, containing a 
‘sheet of sensitized paper P; having its sensi- 
‘tized surface turned: against the.converter C, 
'asshown in Fig. 3, is.placed against the hand, 
preferably with sufficient pressure to spring 
ithe. flexible closure or rest B* in immediate 
‘contact withthe paper. Therays pass through 
‘the hand and act upon the sensitized paper, 
‘which maybe superior bromid paper or other 
extremel* sensitive paper or plate, acting 
‘thereupon’ in. the. usual.manner, so that ifmy 
‘apparatus. were not used the appearance of 
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the photograph would be as is indicated in 
the lower part or wrist portion of the photo- 
graph represented in Fig. 7. However, the 
converter Creceives those rays which reach it 
and sets up an intermolecular action or agi- 
tation, which may be said.to convert these 
rays into light-giving rays, and these in turn 
affect or reaffect the bromid surface, or per- 
haps this may be stated in moreaccurate terms 
by simply saying that it reinforces the X-rays 
and thereby produces an intensified effect, 
such as is indicated in the upper portion of 


‘Fig. 7. 


For the purposes of this patent it is unnec- 
essary to enter into a discussion of whether 
this action is chemical or physical. The ef- 
fect is that the same length of exposure which 
is given to produce the indefinite and obscure 


lower half of Fig. 7 produces by my method. 


and apparatus the superior and definitely- 
detailed upper portion ofsaid figure. Inother 
words, the detail of definition is heightened 
and effects of the lights and shades are 
strongly reinforced or perhaps exaggerated, 
a further result being also that whereas in 
the ordinary cathode picture irregularities in 
thickness and contour of the bones are not 
brought out, this being clearly shown in the 
lower half of Fig. 7, by my process the pho- 
tograph clearly represents all the details, 
not only of profile shape, but of differences 
in thickness or general shape, and also an- 
other remarkable result is that the picture or 
photograph which when viewed by reflected 
light appears as shown in the upper right- 
hand part of Fig. 7, in which the flesh of the 
hand is scarcely discernible in the. slightest 
degree, yet when viewed by holding the pho- 
tograph between the observer and the light 
the details of the flesh are clearly discerni- 
ble, as is shown in the illustration of the fore- 
finger and thumb, Fig. 7. 

Not only is the force or effect of the X-rays 
on the photographic film or sensitive sub- 
stance increased or reinforced by my method, 
as above explained, but, what is perhaps of 
still more importance, the photograph repre- 
sents with absolute accuracy the variations 
of homogeneity of the tissue or substance be- 
ing photographed and whose internal com- 
position and arrangement it is desired to 
study. Thisis of extreme value in studying 
pathologic modifications. Furthermore, in 
order to get as good results as have hereto- 
fore been attained—that is to say, such re- 
sulis as are indicated in the lower part of Fig. 
7—it is not necessary by my method to give 
nearly the length of exposure which is at pres- 
ent required, thereby enabling the physicist 
or surgeon to utilize this remarkable agent 
in extremely critical cases where otherwise 
its use would have been unwarranted. 

My method as above outlined directs the 
X-rays against an absolutely even and uni- 
form surface of the convertant or fluorescent 
material, the rays presumably penetrating 
this substance to a uniform extent, and there- 


by obviates all the disastrous and unscientific 


results of the old processes, which required: 


the X-rays to pass through a screen of neces- 
sarily unequal density and irregular surface 
at one side or the other. 

By the term ‘‘ fiuorescent surface” or “‘ con- 
verter,” as herein used and employed in the 
claims, I donotrestrictmy invention to atech- 
nically so-called “fluorescent salt” as consti- 
tuting the active ingredient, nor to any actual 
conversion or transformation of the X-ray, 
inasmuch as I intend to include any chemical, 
crystal, or other substance which produces 
the effects at present popularly denominated 
in this connection as “‘ fluorescence” by the 
journals and papers of the day, and it will 
be understood also that I use the term ‘‘X- 
ray” in its popular sense, to denote the in- 
ductive waves, or it may be violet or ultra- 
violet waves or longitudinal vibrations, which 
are variously termed ‘‘ cathode rays,” ‘anode 
rays,” &e., by investigators, and which is pre- 
sumably a condition of electric force, ether, 
or other manifestation of light. 

Having fully described my invention, what 
I claim, and desire to secure by Letters Pat- 
ent, is— 


1, The herein-deseribed method of taking 
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an X-ray radiograph, which consists of inter-*. . 
posing the object to be copied and a photo- | 


graphic plate or substance between the source 
of the X-rays and asurface or converter which 
transforms theinvisible X-raysintolight,sub- 
stantially as described. 

2. The herein-described method of taking 
an X-ray radiograph, which consists of plac- 
ing a sheet of prowerpne substance upon 
an X-ray-converting surface, and interposing 
between said photographic substance and the 
source of the X-rays the object to be radio- 
graphed, substantially as described. 

3. An X-ray apparatus comprising a base, 
anda plane surface thereon translucent to X- 
rays, said surface having a coating or com- 
position of material capable of transforming 
the invisible X-rays into visible actinic light, 
substantially as described. 

4, An X-ray apparatus comprising a base, 
a translucent surface thereon, said surface 
having a coating thereon of material capable 
of transforming the invisible X-rays into visi- 
ble actinic light, and a removable cover there- 
for, substantially as described. 

5. An X-ray apparatus comprising a base, 
a translucent surface thereon, said surface 
having a coating thereon of material capable 
of transforming the invisible X-rays into 
actinic light, and a cover therefor, said cover 
having a flexible rest, substantially as de- 
scribed. 

6. A fluorescent surface for use in X-ray 
work comprising a layer of non-sensitive ma- 
terial translucent to the X-ray, and a layer 
containing a substance united therewith ca- 
pable of transforming the invisible X-rays 
into visible actinic light, substantially as de- 
scribed. 


f 
i 
Loo 


TO5 


Ito 


115 


120 


125 


130 


10 


4 - 595,812 


7. A fluorescent surface for X-ray work 
comprising a sheet of celluloid, and a back- 
ing united thereto containing material capa- 
ble of transforming the invisible X-rays into 
actinic light, substantially as described. 

8. A fluorescent surface for X-ray work, 
comprising a sheet of celluloid, and a compo- 
sition of gelatin and a substance united there- 
with capable of transforming the invisible X- 
rays into actinic light, substantially as de- 
scribed. 

9, In X-ray apparatus, a surface, compris- 


ing a gelatin vehicle and a substance carried 
thereby capable of transforming the invisible 


X-rays into visible actinic light, substantially «15 


as described. ae 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS BURTON KINRAIDE. 


Witnesses: 
JOHN C. EDWARDS, 
Gro. I. MAXWELL. 


_ No. 615,653. Patented Dec. 6, 1898. 
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UNITED STATES 


PATENT OFFICE. 


THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS. 


HIGH-FREQUENCY INDUCTION APPARATUS. 


SPECIFICATION forming part of Letters Patent No. 615,653, dated December 6, 1898. 
Application filed March 4,1898, Serial No. 672,531, (No model.) 


To all whom it may concern: 

Be it known that I, THomas B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
High - Frequency Induction Apparatus, of 
which the following description, in connection 
with the accompanying drawings, is a speci- 
fication, like letters on the drawings repre- 
senting like parts. 

My invention is an improvement in induc- 


- tion-coils, and has for its principal object the 
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provision of an apparatus capable of unlim- 
ited high frequency without danger of self- 
destruction or breaking down. 

Induction-coils as ordinarily. constructed 
are wound in disk form, the disks being placed 
side by side, usually in a columnar or tubular 
form over a central core, so that of course the 
coils are shortest, and hence offer least re- 
sistance, at the centers of the disks or next 
the core, and the highest potential is at the 
outside—z. e., at the circumference of the 
disk—where the coils are the longest. J have 
departed entirely from this principle and 
have produced a flat coil in which the highest 
voltage is at the shortest turns and the low- 
est voltage is at the longest turns, or, in other 
words, the voltage increases inversely as the 
resistance. 

In its simplest form and preferred embodi- 
ment my invention comprises a coarse pri- 
mary of few turns and a fine secondary of 
many turns, preferably coaxially arranged, 
and the primary being confined to the low 
voltage or circumferential portion of the sec- 
ondary. 

The details of construction and the more 
complete embodiment of my invention and 
the more striking phenomena thereof will be 
set forth in the course of the following de- 
scription, reference being had to the accom- 
panying drawings, and the invention will be 
more particularly defined in the appended 
claims. 

‘In the drawings, in which I have shown 
preferred embodiments of my invention, Fig- 
ure lis a central vertical section of a simple 
coil or apparatus, illustrating one form of my 
invention. Fig. 2isa top plan view thereof, 
on a reduced scale and partly diagrammatic, 
in order to give a clear understanding there- 
of. Figs. 8 and 4 are perspective details of 


insulators or separators employed. Fig. 5 is 
a view similar to Fig. 1, showing a complete 
embodimentof myinvention. Fig. 6 is atop 
plan view theteof, partly diagrammatic. Fig. 
7 is a fragmentary view showing one way of 
making the coarse primary. 

In a box A of any suitable shape and size 
desired, being herein shown in Tigs. 1 and 2 
as circular and in Figs. 5 and 6 as oblong with 
rounded ends, I mounta primary B anda sec- 
ondary C, a partition D, preferably of glass, 
being interposed between the primary and 
secondary, if desired, although it may be omit- 
ted. The box A has preferably a removable 
bottom a and top a’, Fig. 5, these parts being 
preferably constructed of vulcanite or other 
insulating material. 

When a partition D is employed, a ledge a 
may be molded, stamped, or turned, if de- 
sired, on the inner wall of the box, on which 
the partition may be seated, and for neatness 
of construction the top also will preferably 
rest on a similar ledge. The top and bottom 
may be screwed or otherwise secured to the 
edges of the walls or rim of the box, although 
I wish it understood that the details of the 
inclosing box may be infinitely varied within 
my invention. 

I wind the secondary C, of fine wire and 
such area as is desired, in the form of a thin 
flat disk and secure it by suitable means in 
one of the sides of the box, herein shown as the 
upper side, the securing means being herein 
shown as comprising a plurality of glass rods 
c, arranged in pairs oppositely placed above 
and below the secondary and together consti- 
tuting a holding-grid. Itis obvious that this 
grid may be made in any form, the parallel 
bars being preferred merely for convenience. 
Having properly positioned the secondary be- 
tween its holding-rods c or such other hold- 
ing devices as may be used, I preferably con- 
nect the terminals of the secondary with a 
current sufficient to raise the secondary to a 
considerable heat and then pour into the box 
a melted insulating compound E, preferably 
of rosin and beeswax, sufficient to fill the box 
and entirely cover the secondary, preferably 
also covering the holding-rods c, as is indi- 
cated in the figures, maintaining the heat for 
asufficient time to insure that the melted rosin 
and wax shall have permeated into every in- 
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terstice of the secondary and its neighboring 
parts. The primary is put in position in the 
same manner, excepting that no holding-grid 
is necessary therefor, inasmuch as the inher- 
ent rigidity of the coarse wires prevents any 
buckling or warping thereof under the action 
of the heated insulating compound. The re- 
sult is that when the insulating compound 
has hardened the primary and the thin flat 
disk of the secondary are insulated absolutely. 

In view of the fact that my secondary is 
made of such fine wire and in the form of a 
thin disk it is necessary that it should be 
positively held by a grid-like holder while the 
wax is being poured, as otherwise it would 
work out of shape. 

The rods ¢ may be held at their ends by 
glass blocks c’, as shown in Fig. 4, or a more 
convenient construction is that shown in Fig. 
3, where it will be seen that the rods are sev- 
erally provided with headsc* and are tied to- 
gether simply by wrapping a piece of silk 
thread c around the ends thereof, This lat- 
ter construction is extremely convenient. 
These glass rods, it may be remarked, are also 
advantageous for holding thin or fragile con- 
duetors in various other relations than that 
herein shown. 

It will be observed that the partition D is 
cut away at its middle portion, so that it will 
be understood that both sides, or, in other 
words, the entire apparatus, is poured at once 
with the insulating compound. The com- 
pound which I have mentioned is normally 
solid, and therefore there is no tendeney in 
the apparatus to leak; but, on the contrary, 
it is substantially one piece or solid, without 
any danger of loosening or getting injured. 
Moreover, if from any cause whatever any 
heating effects have been produced at any 
point in the apparatus, it is evident that the 
fusible insulating compound would be sof- 
tened or melted sufficiently to cause it auto- 
matically to flow around the heated portions 
and maintain perfect insulation. 

I prefer to employ a primary made as illus- 
trated in full lines in the figures, where it 
will be seen that it consists of a flat helix of 
coarse Wire or metal, although it may be in 
other forms—for Instance, as indicated in 
dotted lines at B’ in Fig. 5. This helix B is 
conveniently made by sawing a piece of sheet 
metal to produce the form shown, (see Fig. 
7,) the air-gap formed by the saw-cuts being 
sufficient in practice to insulate the primary, 
especially when embedded in the insulating 
compound, as explained. 

J have shown both primary and secondary 
as circular, although it will be understood 
that they may be square, oval, or any other 
shape desired—oval, for instance, being pref- 
erable where itis desired to get a long spark- 
gap in an instrument of the form shown in 
Vig. 1. 

in the above description I have purposely 
omitted all technical details of construction 
in order to present my invention in its broad 


| mary large condenser or static capacity. 


features and in its simplicity, although it will 
be understood that proper binding-posts and 
connections will be provided, as indicated at 
& 68, Fig. 1, and that the other usual features 
of regulation will be used in connection there- 
with, including a break, condenser, &c. The 
inner terminal of the ‘secondary is shown at 
cas extending in a central post a’ toa usual 
adjustable electrode a’, and the opposite ter- 
minal of the secondary is shown in Fig. 1 as 
terminating at a thimble or ferrule @ ina 
socket a°, which may contain any suitable 
electrode, a ring-discharger a’ being shown 
in place therein. 

Referring to Figs. 5 and 6, it will be seen 
that I have provided two primaries B* B’, 
connected together at 0‘, and two secondaries 
CC®, electrically connected by a contact ring 
or ferrule c’ similar to that already described. 
The two primaries and secondaries are sepa- 
rated by an insulating-bloeck A’, which con- 
stitutes a portion of the box, and they are 
embedded in insulating compound precisely 
the same as described in the simpler form of 
the apparatus shown in Fig. 1, it being un- 
derstood that the connecting- wires of the 
primary and secondary are carried through 
insulating-tubes, as is indicated at a’, Fig. 5. 
The innerterminal of each of the secondaries 
C* C® connects with a central post a‘, contain- 
ing an electrode a’, as already described, and 
the thimble or ferrule c (shown in Fig. 5 as 
stopped by a plug a*) is adapted to receive a 
discharge-ring a’ or any other form of elec- 
trode, although usually it will be stopped by 
the plug, asshown. Theprimary is restricted 
to the circumferential portion of the second- 
ary—that is to say, itis located in the vicinity 
of the outer or larger turns of the secondary 


i in the form of an annulus having a large cen- 


tral aperture. Besides this, I make the pri- 
mary relatively short and of large cross-sec- 
tional area, the latter feature giving the pri- 
Also 
there is an entire absenee of any core or any- 
thing of that nature to produce sluggishness. 
The result is that Iam enabled to obtain ex- 
ceedingly high frequency without destructive 
heating. 

The primary being entirely or mainly lo- 
cated at one side of or adjacent the circum- 
ferential portion of the secondary. and there 
being no core of magnetic material, but only 
electrical inductive aetion, there results a 
piling up or condensing of the lines of force 
at the center of the secondary in an obvious 
vertical form, sothat the potential or voltage 
of the inner portion of the coil is high and 
of the outer portion low. The intensity of 
the electrical field is enormously increased at 
the center of the coils and nearly all the lines 
of foree of the entire coil are concentrated 
upon this central portion thereof, and the 
construction is such that this condition is 
maintained—that is to say, there is an enor- 
mous propulsive discharge from the elec- 
trode at the center of the coil and there is 
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scarcely any discharge from the outer elec- 
trode thereof at ¢®. This will be understood 
by referring to Fig. 1, where Ihave indicated 
by dotted lines the discharge effects: . The 
discharge takes place or may take place like 
radiant flames collected by a ring, as shown 
in Fig. 1, or by removing the ring or turning 
the electrode a at some other angle this ra- 
diant discharge simply shoots out into space. 

One great advantage besides that already 
pointed out of the high frequency and enor- 
mous discharge is that there is no fear of 
melting down the coil, Heretofore in induc- 
tion-coils it has been necessary to exercise 
extreme care in regulating the discharge-ter- 
minals so as to prevent too great resistance 
between them, as otherwise the apparatus 
would at once short-circuit itself and quickly 
be ruined, whereas in my present Invention 
all this is done away with. 

While I have herein described a preferred 
embodiment of my invention, I wish it un- 
derstood that very many changes and rear- 
rangements may be resorted to without de- 
parting from the spirit and scope of the in- 


‘vention and that I am not limited otherwise 


to details than as expressed in the appended 
claims. 

Having described my invention, what I 
claim, and desire to secure by Letters Patent, 
is— 

1, An induction device, comprising a sec- 
ondary in the form of a flat coil, and a pri- 
mary in the form of a flat coil, superimposed 
flatwise and coaxially one on the other, said 
primary being in the form of an annulus hav- 
ing a large central aperture relatively to the 
said coaxial secondary, as and for the pur- 


_ pose set forth. 
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2. An induction apparatus comprising a 
winding producing an exciting-field, and an 
electric conductor excited thereby, said con- 
ductor having a plurality of turns of varying 
lengths, said field-winding being located ad- 
jacent the longer of said turns, and the short- 
est of said turns having the highest voltage, 
substantially as described. 

3, An induction apparatus comprising an 
electric conductor whose resistance per turn 
diminishes as its voltage inereases, and an 
exciting-field winding adjacent and confined 
to the low- voltage portion of said conductor, 
substantially as “described. 

4, In an induction apparatus, a piaranity of 
turns of electric conductor, said conductor 
being constructed and wound to present de- 


_ crease of resistance in the turns toward one 


end with an inerease of voltage toward the 
same end when under the influence of eur- 
rent, and means to maintain said high vol- 
tage at said end of minimum resistance per 
turn, substantially as described. 

5. An induction device having a primary of 
sheet metal, the turns of said primary being 
insulated from each other by a saw-cut, sub- 
stantially as described. 

6, An induction device comprising a shal- 


wa 


low box having a closed bottom and an inter- 
mediate partition, said partition extending to 
the walls of the box parallel to the bottom, a 
flat coil of a single thickness of wire being 
contained between the partition and the bot- 
tom of the box and confined to that portion 
thereof adjacent the walls of the box, and a 
flat coil constituting a secondary being con- 
tained in the box on the opposite side of said 
partition and extending approximately to the 
center of the box, the box being filled with, 
and said primary and secondary being em- 
bedded in, a fusible insulating substance nor- 
mally solid, substantially as described. 

7. An induction device comprising a shal- 
low box having a closed bottom and an inter- 
mediate partition, said partition extending to 
the walls of the box parallel to the bottom, a 
flat coil of a single thickness of wire being 
contained between the partition and bottom 
of the box and confined to that portion thereof 
adjacent the walls of the box, and a flat coil 
constituting a secondary being contained in 
the box on the opposite side of said partition 
and extending approximately to the center of 
the box, the box being filled with, and said 
primary and secondary being embedded in, 
a fusible insulating substance normally solid, 
said secondary being retained from warping 
by means of an insulating-grid comprising 
bars extending across it both above and be- 
low, substantially as described. 

8. An induction apparatus comprising a 
plurality of primaries connected together in 
series at one of their terminals, combined with 
a secondary for each primary, said primaries 
and secondaries being constructed and ar- 


| ranged to maintain high voltage at the cen- 


ter of each secondary, and low voltage at the 
circumferential terminals thereof, the inner 
terminal of one. of said secondaries being 
positive and the inner terminal of the adja- 
cent secondary being negative, substantially 
as described. 

9. An induction apparatus comprising a 
plurality of primaries connected together in 
series atone of theirterminals, combined with 
a separate secondary for each primary, said 
secondaries having regions of high voltage 
at their centers, and regions of low voltage 
at their circumferential terminals when the 
apparatus is in action, substantially as de- 
scribed. 

10. An induction apparatus comprising a 
plurality of primaries connected together, and 
a secondary for each primary, said seconda- 
ries being respectively located substantially 
coaxially relatively to their primaries, and 
each being wholly or mainly within the pri- 
mary, the latter being adjacent the cireum- 


| ferential portion of the secondary only, where- 


by a large propulsive discharge may be main- 
tained atthe central terminal of the secondary 
with an inappreciable discharge at the cir- 
cumferential terminal thereof, substantially 
as described. 


11. An induction apparatus comprising a 
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plurality of coarse, short, flat-coiled prima- 
ries connected together, and a corresponding 
plurality of long, fine secondaries wound in 
the form of fat coils, each primary being 
wound with a large central aperture, and 
having its coils restricted to the area adjacent 
the longer of the turns of its secondary, sub- 
stantially as described. 

12. An induction apparatus comprising a 
shallow box having a plurality of compart- 
ments and removable tops therefor, each com- 
partment containing a coil constituting a pri- 
inary, and a second coil constituting a sec- 
ondary, said coils being coaxial with each 
other and the secondary extending within the 
primary, said coils being embedded ina fusi- 
ble insulating substance normally solid and 
filling said several compartments, said box 
having insulated passages connecting said 
boxes, and said several primaries having one 
of their terminals communicating through 
said passages, and a discharge post or device 
for the central terminal of each secondary, 
substantially as described. 

13. An induction device comprising a shal- 
low box having a closed bottom, a flat coil of 
a single thickness of wire adjacent said bot- 


tom and confined adjacent the walls of the 
box, and a flat coil constituting a secondary 
winding contained in the box adjacent the 
other winding and extending approximately 
to the center of the box, said secondary wind- 
ing being retained from warping by means of 
a plurality of glass bars arranged transversely 
thereof on opposite sides of the winding, the 
box being filled with and said primary and 
secondary being embedded in a fusible insu- 
lating substance normally solid, substantially 
as described. 

14. An insulating-grid adapted to bind to- 
gether and insulate a disk or other winding, 
said grid being composed of glass bars ar- 
ranged opposite to each other on opposite sides 
of the winding and projecting therebeyond at 
their ends, said ends having heads adapted 
to be bound together by a filament, substan- 
tially as described. 

In testimony whereof [ have signed my 
name to this specification in the presence of 
two subscribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 

Gro, H. MaxwELt, 
ALEXANDER C. PROUDFIT. 
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To ali whom it may concern: 

Be it known that I, THomas B. Kayrarpr, 
a citizen of the United States, residing in Bos- 
ton, in the county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
High-Potential Induction-Coils, of which the 
following description, in connection with the 
accompanying drawings, isaspecification, like 
letters on the drawings representing like 
parts. 

My present invention is an improvement in 
that kind of apparatus which I have patented 
heretofore and whose advantages and pur- 
poses are set forth in my Patent No. 615,653, 
dated December 6, 1898, the present invention 
having for its object the provision of means 
for greatly increasing the efficiency and capac- 
ity of the coil. 

One of the main objects of my special kind 
of coil as outlined in the aforesaid patent is 
to obtain a unidirectional discharge or high 
voltage at the center, and for this purpose the 
turns are made successively shorter as they 
recede from the surrounding primary, or, in 
other words, the coil is helical for providing 
the constantly-decreasing resistance per turn, 
and in my present invention I avail myself of 
the same principle of construction, having, 
however, provided means for rendering it 
feasible to employ coarse wire of many turns, 
whereby the coil has low resistance, and hence 
higher frequency and higher voltage. TI ac- 
complish this object by winding the coil in 
the form of a cone, so that the windings over- 
lap each other and gradually approach the 
center. When the windings are ina flat coil, 
it is obvious that the extent of wire is limited 
to that number of turns whose aggregate di- 
ameters of wire equal the diameter of the coil, 
because each turn must necessarily be within 
the adjacent turn, whereas by building the 
coil in the form of a coneit is possible to have 
the successive layers or turns overlap the pre- 
ceding layers or turns and yet be successively 
shorter sufficiently to insure a unidirectional 
flow of the current or a tendency of the cur- 
rent to fow in one direction, due to the con- 
stantly-decreasing resistance of the successive 
portions of the coil. ' 

My invention will be further explained as 


to its construction, operation, and advantages 
in connection with the accompanying draw- 
ings, in which I have shown one embodi- 
ment of my invention, and the latter will be 
more particularly defined in the appended 
claims. 

In the drawings, Figure 1 is a view in side 
elevation of the preferred embodiment of my 
invention. Fig. 2 is a vertical cross-sectional 
view thereof. Fig. 3 illustrates diagram- 
matically certain advantages thereof. 

It will be understood that in the drawings 
I have not undertaken to show the complete 
mechanical embodiment or to illustrate the 
construction of the coil itself. 

A coarse primary @ of one or more turns is 
provided at the base of the coil, and from said 
base thesecondary dis wound, being preferably 
wound in successive ring-like layers, the 
largest being indicated at 6’ at the base of the 
coil and thence extending diagonally upward, 
as indicated at 8 6° 6° 6° £°, &c., these successive 
layers being supported by insulator-rings c. 
This construction permits each successive 
turn or layer of secondary wire to overlap 
the preceding layer, and yet each successive 
layer is shorter, and therefore has less resist- 
ance, than the preceding layer. For example, 
overlaps 6’ and is overlapped by.the layer 
*, so that although each layer may thereby 
have the same number of turns yet these 
turns can be composed of coarser wire than 
would be the case if all the layers were in the 
same flat plane with the layer 6’. Also this 
construction brings the entire mass of sec- 
ondary within the saturated field @ of force, as 
indicated diagrammatically in Fig.3. Thede- 
creasing resistance of the turns maintains the 
highest potential at the center, and the over- 
lapping of the turns, and hence employment 
of coarse wire, still further decreases the re- 
sistance of the successive turns, so that the 
frequency and voltage are extremely high. 
The resistance of any secondary when oper- 
ated from a condenser determines the fre- 
quency of the coil, and by my invention, 
which permits the employment of coarse wire, 


the resistance is reduced toa minimum. The 


angle or pitch of the cone will vary according 
to the conditions and purposes of use, and 
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ordinarily the coil will be inclosed in a suit- 
able jacket and incased in wax, as indicated 
by the dotted line ez. 

My invention is capable of a wide variety 
of embodiments and an extended field of 
usefulness, being specially adapted for use 
wherever exceedingly high frequency is de- 
sired without liability of breaking down under 
severe usage. é 

While the employment of a long coarse-wire 
secondary wound as explained is of great 
value and an important feature of my inven- 
tion, I do not restrict myself thereto, as the 
conical arrangement is of advantage for many 
purposes with fine wire, nor do I limit the 
invention except as otherwise required in the 
claims to the particular shape shown. 

Having fully described my invention, what 
Iclaim as new, and desire to secure by Letters 
Patent of the United States, is— 

1. An induction-coil whose secondary is 
composed of a plurality of overlapping sec- 


770,482 


tions successively shorter as they recede froni 
the primary. 

9. An induction-coil having its secondary 
composed of aplurality of successively shorter 
sections of greater aggregate width than the 
diameter of the coil, thereby decreasing the 
resistance, for affording very high potential. 

3. An induction-coil having a conical sec- 
ondary. 

4, An induction-coil comprising a primary 
and secondary, the latter having its successive 
sections, toward the center, of decreasing re- 
sistance, and having a plurality of the longer 
sections directly adjacent the primary. 

In testimony whereof Ihave signed my name 
to this specification in the presence of two sub- 
scribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 


Guo. H. Maxwert, 
R. 8. Forp. 
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To all whonr tt may concern 

Be it known that I, Tuomas B. Krnraipn, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
Induction Apparatus, of which the following 
deseription, in connection with the accompa- 
nying drawings, is a specification, like letters 
on the drawings representing like parts. 

My invention is an improved induction ap- 
paratus whereby discharges are made possi- 
ble of greater efficiency, as will nore fully ap- 
pear in the course of the following description. 

I will describe the details of my invention 
with reference to the accompanying drawings, 
which illustr Bie a preferred form of the appa- 
ratus. 

In the duainee Figure 1 is a view, partly 
diagrammatic and partly in section and plan, 
illustrating the arrangement of the system 
according to my invention. Fig. 2 is a top 
plan view of the break. Tig. 3 is a front ele- 
vation thereof, parts being broken away to 
show the detailed construction. Fig. 4 isa 
view similar to Fig. 2, showing a modified 
form thereof. | Fig. 5is atop plan view of my 
improvedspark-gap. Fig. 6shows the spark- 
gap in elevation. , 

Tleretofore there has always been a consid- 
erable amount of waste energy in systems for 
developing high potential, and also there has 
been an ever-present danger of breaking down 
and destroying the apparatus by its own out- 
put, and accordingly it has been my present 
aim to provide a system in which all the in- 


crease of potential which may be developed: 
shall be delivered for use for the translating: 


devices and in which the apparatns is self- 
containing and practically indestructible. 


Let A designate a dynamo, battery, or any’ 


other suitable source of electrical energy. 
From the dynamo the current passes by con- 
duetors a a’ to an inductance device B, each 
conductor aa’ having its own coil b 0’, said 
coils being preferably insulated from each 
other, as indicated at b?, and surrounded bya 
laminated coreb®, Eachcoilbis wound trans- 
versely back and forth until the opposite ter- 
minals 0! G reach the center and are thence 
carried to the opposite ends of a condenser C, 
a break D being interposed and connected to 
the main conductors o*U at b° O67 and the dis- 
charge from the condenser being received by 


a translating device (herein shown 


-out impedance. 
broken the lines of foree fall back toward the 


(No model. 


AS a spe- 
cial induetion-coil E) by means of an anuto- 
matic spark-gap G. 

Each one of the details of apparatus above 
enumerated as constituting my system is of 
special construction. and peculiar effect in 
the system, whereb¥ it becomes possible to 
discharge currents of considerable strength 
with great velocity through the primary of 
the coil EH, the discharge across the spark-gap 
being of very great amperage and exceed- 
ingly short and sharp oscillations. 

Referring now to the inductance device B, 
I will explain that the object of this device 
is to raise the potential of the current and 
cause all this increase of potential to pass to 
the condenser, preventing any of it from dis- 
charging through the dynamo. 

By my device the total potential is deliv- 
ered only from the forward end of the wire or 
the one toward the condenser, and also there 
is only one end of the coil which has high po- 
tential. This is because the lines of mag- 
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netie force occasioned by the flow of the elec- : 


tric current, which during said flow are radi- 
ated. from the core or field 6°, fall from the 
center across all the turns of wire into the 
periphery as the cireuit is interrupted, and 
hence maintain a region of constant magnetic 
intensity at the periphery, effectually check- 
ing allrise of potential at that end, but leav- 
ing the opposite or outgoing end free from 
the presence of the lines of magnetic force as 
soon as the break oceurs,.and therefore with- 
As soon as the current is 


iron core and leave the central portion of the 
coil free from the restraining influence of 
these lines of force, said lines eutting across 
the successive turns of wire, the coil being 
left free to permit the induced current of in- 
creased potential to flow toward the center of 
the coils or toward that point which has no 
magnetic field whatever to choke back the 
current, thereby permitting the latter to rush 
out unconfined and unrestrained toward its 
natural outlet; but as the lines of the mag- 


‘netic field are constantly maintained with 


inaximum impedance at the periphery of the 
coil and remain surrounding the peripheral 
turns until the very last moment of the fall 
due to the break in the circuit their presence 


80 


w 


gc 


95 


10 


15 


20 


30 


40 


45 


5s 


55 


60 


65 


2 623,316 


there prohibits any possibility of manifesta- 
tion of the rise of the potential in the eurrent 
at that end of the coil, so that all the increase 
of potential in the whole coil is obliged to find 
an outlet from the center, and the ease of out- 
flow from this outlet increases as the lines of 
force fall away from the center, thereby re- 
moving their restraining and impeding infiu- 
ence therefrom, This will be clear by bear- 
ing in mind the action which takes place in 
what is commonly called a ‘‘choke-coil”— 
.é., a winding abont an iron core, said wind- 
ing being in a spiral from one end of theiron 
to the other. In sucha coil itis obvious that 
when a current passes the lines of force rise 
equally along the extent of the entire coil 
aud that when the current is broken the lines 
of force fall directly in, perpendicular to the 
core, thereby. cutting each turn of the spiral 
equally and at the same time, thereby pro- 
dueing high pressure at both ends cf the 
choke-coil, the potential being necessarily the 
same at both ends of the wire, because both 
ends are affected by the same conditions of 
falling lines of force. 

In my coil the lines of force do not fall 
equally on all the turns; but there is a mini- 
mum intensity at the center and a maximum 
intensity at the periphery, the latter being 
the point of entrance of the current, so that 
the current due to self-induction is always 
free to be drawn off, as it were, into the con- 
denser at one end as fast as it is developed 
and is prevented from departing at the op- 
posite end, or, stated in other words, while 
the current from the dynamo is always free 
to flow into the coil for having its potential 
raised the said potential must all seek its out- 
let at the opposite end of the coil, so that all 
the current of the coil flows therefrom into 
the condenser, whereas in a choke-coil the in- 
duced current may be said to ooze out at both 
ends, so that the benefit is not received of all 
that is developed. 

By my coil all the lines of force are eol- 
lected for cutting from the center across the 
entire coil, whereas in the usual choke-coil 
the lines of force that fall at the center cut 
only the central turns, so that in my coil I 


develop all the potential that is possible to 


be developed. : 

T regard it as a new principle to withdraw 
the lines of magnetic foree away from that 
portion of the coil from which the current is 
heing drawn and maintain a magnetic field 
at that portion of the coil which receives the 
current. 

Other features of construction to be noted 
in the coil shown in Fig. 1 are that the high- 
potential end of the coil is that portion of 
least resistance, because the central turns are 
of course shorter than the peripheral turns. 
‘The resistanee in the coil diminishes as the 
potential increases; also, it will be observed 
that I have given the magnetic core substan- 
tially the form of a semicircle in eross-sec- 
tion, my reason for this form being that 


thereby the lines of magnetic force are given 
their best radiation or are distributed to the 
best effect on the coil, it being understood 
that these lines leave the iron perpendicular 
to its surface and are gradually bent around 
toward the coil. 

Referring now to the break D, (best shown 
in Vigs. 2 and 3,) I journal in a central post 
or bearing d the spindle ¢' of aniron plate or 
armature d?, having two or more eccentric 
edges d®, as clearly shown in Fig. 2, or other 
provision of regions of increasing magnetic 
attraction. Mounted on or otherwise con- 
nected to rotate therewith are one or more 
small antifriction-rolls d', two being herein 
shown mounted at the opposite ends of a bar 
d, clamped adjustably on the plate d?. These 
rolls or circuit-interrupters are preferably of 
indurated fiber. Mounted to extend into the 
path of the rolls d* is an arm (shown asa wire 
d) carrying a hammer d‘ to contact with an 
anvil @ on a post d and limited in its move- 
ment by a fiber stop ¢@” on the end of an ad- 
justing-serew d". The wire d® is earried by 
a hub d®, loose ona pin d® and held under 
tension by a spring-coil d#, Fig. 3, fastened 
at one end to said hub and at its other end to 
a nut d*, carrying an adjusting or set screw 
d'6, so that by loosening the set-screw and 
swinging its handle one way or the other the 
resistance of the arm d®° may be varied. Op- 
posite the surfaces d° I place solenoids or 
electromagnets dd‘! d'8, operated by taps d” 
from the main circuit entering the solenoids 
at their inner terminals, so that as the mag- 
nets qd d'8 are energized they attract the 
plate @?, and by the increasing pull exerted 
thereon on account of the eecentrie surfaces 
cd they cause the plate to rotate with aspeed 
only checked by the striking of the inter- 
rupters d! against the end of the arm d, 
said rolls being placed relatively to the high- 
est points of the surfaces cd’, so that they 
cut off the current just before said highest 
points get opposite the propelling-inagnets, 
thereby permitting the momentum of the 
plate or armature d* to carry said highest 
points beyond the magnets sufficiently to pre- 
vent the latter exerting any retarding influ- 
ence on the rotation of the break. Prefer- 
ably I monnt the anvil and hammer onaswing- 
ing ledge or carrier @°, journaled on the post 
d, so that Iam enabled to regulate the speed 
of the break simply by swinging the carrier 
d@** one way or the other. The same effect 
may be obtained by shifting the voll or rolls 
d* on the plate @, provided they are earried, 
as preferred, on a bar @, so that they can be 
shifted; but this adjustment cannot of course 
take place while the apparatus is in operation, 
and therefore for instantaneous regulation of 
the apparatus and of the system I provide the 
swinging carrier d®. A movement of the ear- 
rier from right to left in the diagram causes 
the current to be broken before the armature 
has reached its point of greatest attraction, 


and as itis moved farther toward the left the 
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pull on the armature exerted by the magnets 
is diminished more and more and the speed 
of rotation of the armature is correspondingly 
reduced, thereby reducing the number of 
breaks and at the same time lengthening the 
time which the circuit of the inductance-coil 
is closed. This is of great importance, be- 
cause thereby it results that the degree of 
magnetic saturation of the core or field 6° 
may be increased up to its highest limit. 

I place the arm or wire d® slightly tangen- 
tial to the armature, as will be seen viewing 
Fig. 2, in order that the rolls d* may strike 
the extreme end thereof with least friction, 
striking outward instead of square against 
the end. 


The mains 0! D5, Fig. 1, are connected, as | 


stated, to the break by the conductors b§ 67, 


and in order that the condenser may not dis- 4 


charge back through the break I interpose in 
these conductors a resistance, herein shown 
as consisting of'a few small turns dS. The 
discharge from the condenser will seek the 
path of least resistance, and therefore I inter- 
pose just sufficient resistance at b° to prevent 
said discharge acting through the break, but 
not enough to render the condenser inoper- 
ative. One object of this special break is to 
make it possible to get all the efficiency ont 
of the inductance apparatus B that there is. 
This would be impossibe with any. usual 
break, for the reason that if a usual break 
were used, so as to give an equivalent period 
in which the circuit was closed, the brush 
would remain upon the surface of the break, 
tending through the heat or friction engen- 
dered to are upon it, so that the condenser 
could not receive the full charge from the in- 
ductance-coil, buta portion would be lost upon 
the break-surface. My break, however, gives 
anabsolutely instantaneous break, this break, 
moreover, being of extremely short duration, 
so that in practice I am enabled to leave the 
eireuit clesed during thirty-five thirty-sixths 
of the period of rotation of the break-arma- 
ture, thereby leaving the inductanee-coil B 
all of this peried in which to raise its poten- 
tial. It will be understood that as the point 
of highest saturation of the core is approached 
the discharge into the condenser is much 
greater in volume than if the magnetie flux 
were not complete. 

In my break there is not only no chance for 
it to are, as there is no surface for it to are 
over, but the break itself is so exceedingly 
quick that there is not even a spark at the 
time of break, but there is merely océasion- 
ally a residaal spark upon the closing of the 


break. Thus I am enabled to avoid entirely 
the considerable loss of energy heretofore con- 


sumed by the break, and I am enabled by the 
use of this break, in connection with the spe- 
cial inductance-coil B,to charge the condenser 
with an amperage which has not been possi- 
ble in any system heretofore. Also by rea- 
son of the spark-gap G, which I will now de- 


toe} 


seribe, I am enabled to maintain the con- 
denser action at the maximum charge and 
without any danger of breaking it down. 

T provide electrodes in the form of opposite 
parallel disks g g', the air-gap between whose 
plane surfaces constitutes the spark-gap, the 
extended area of these electrodes preventing 
the tendency of the condenser to discharge 
until it has reached its maximum charge, and 
also causing the discharge to be exceedingly 
sudden when it does take place and the disks 
not being liable to become unduly heated. 
The spark-gap G constitutes virtually a self- 
recuperati ve or indestructible condenser, as it 
were, the parallel and preferably plane metal- 
lic surfaces gg’ being the discharge-surfaces 
which discharge through or across the inter- 
vening air-dielectric. The air-gapis broken 
through when the voltage has exerted a suffi- 
cient strain upon the air torupture it. The 
larger the disks are the farther apartthey will 
spark. Ateach discharge of the condenser a 
small portion of these plates is oxidized, the 
successive discharges producing: very thin 
oxidation here and there until the entire sur- 
faces of the fwo disks are completely oxi- 
dized. Reterring to Figs. 5 and 6 for the de- 
tails of this spark-gap, it will be seen that I 
provide a plurality of posts g®, threaded at 
their upper ends and carrying shouldered 
nuts g°, on the shoulders of which is placed 
the top disk g’, being held accurately on said 
shoulders by a spring g* under a tension-nut 
g°, said nut and spring being mounted on the 
reduced end of a central post g°, over which 
the plates gg’ are placed. The opposite plate 
g rests on a support or table g*, provided on 
its under side with a pluvality of recesses or 
sockets g°®, herein shown as three in number, 
which receive props or struts g°, projecting 
upwardly from the base g” of the instrument. 
These props g° aré of precisely equal length, 
so that they support the plate g in absolute 
parallelism to its opposite plate g’. Thesup- 
port gi has depending from its lower side a 
stud g'!, whichis engaged by the bifurcated 
end g" of a lever g®, pivoted at g* to a post 
g® on the base. By this provision the most 
delicate adjustment is possible simply by 
swinging the lever g* one way or the other, 
so as toineline the struts g’ more or less, and 
thereby increase or decrease the distance be- 
tween the plates gg’, the nuts g? being de- 
pended upon for the coarser adjustments of 
the plates. 

J have shown the plates g g' as holow and 
provided with water-circulation pipes g in 
order that they may be absolutely prevented 


from all heating under extraordinary condi- 


tions. 

The induetion-coil E comprises a primary 
é of large cross-sectional area, capable of re- 
ceiving a considerable amperage, the second- 
ary e’ being wound on the principle explained 
in connection with the coils b b', so that its 
inner terminal alone has the high-potential 
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discharge,the other terminal having compara- 
tively no discharge. Ido not herein claim 
this induction-coil, inasmuch as it forms the 
subject of another application and is therein 
claimed; norwillI herein further describe the 
details thereof, merely showing this particu- 
lar coil for the reason that thisis the only coil 
known to me which can be used for obtaining 
the best results from my system; nor do I 
herein claim the special break device, nor the 
special spark-gap, inasmuch as these form the 
subjects-matter of other applications, Serial 
Nos. 691,757 and 691,758, filed September 24, 
1898, and are therein claimed, and it will ae- 
cordingly be understood that while these par- 
ticular instruments are preferably employed 


in my system I do not intend to restrict the | 


latter thereto, nor otherwise than as expressed 
in the following claims. The conditions that 
are obtained in this system make it possible 


to discharge currents’ of enormous strength | 


with great velocity through the primary, the 
velocity obtained making it possible to raise 
the potential in the secondary enormously, 
and the said potential being confined to one 
terminal only a resulting discharge is ob- 
tained representing the total of the potential 
that otherwise would be manifest at both ter- 
minals of an ordinary coil. 

The spark-gap G is adjusted to the point of 
discharge of the condenser which it is de- 
sired the latter should maintain, and accord- 
ingly said condenser is automatieally dis- 
charged as often as it rises to said point of 
maximum charge, and it can never be over- 
charged, for the reason that the spark-gap re- 
mains unvarying. 

The use of the plates'g y' makes possible 
the sudden discharge of the condenser after 
ithas reached the certain predetermined point 
mentioned, and said discharge is of great vol- 
ume or large amperage and of a very sudden 
and abrupt nature, as the current will not 
break across the spark-gap until it cannot 
help doing so, and when it does do so the dis- 
charge takes place with a minimum heating 
effect, not interfering with the efficiency, with 
very rapid and with very short and sharp os- 
cillations, ineapable of being obtained be- 
tween a ball or point discharge-gap and pro- 
ductive of very great results in the secondary. 

The plates g y' of the gap G are adjusted to 
the potential at which it is desired the con- 
denser © shall discharge, and then the break 
D is regulated to give the volume or amper- 
age of current which it is desired shall charge 
the condenser, the latter being automatically 
discharged as frequently as its charge reaches 
the predetermined limit to whieh the spark- 
gap has been adjusted. For example, sup- 
posing that the break D is adjusted so as to 


require the inductance device B to operate at | 


itssaturated point,as beforeexplained. Then 
the number of discharges of the condenser 
across the spark-gap during each fluctuation 
in the coil B will be many more times than if 
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the break D were operating more rapidly, and 

hence the rapidity of the discharge from the 
| induction-coil E is increased in its efficiency, 
giving more volume of discharge. 

It must be understood that the potential 
that is developed in the induction-coil FE is 
not as great when the plates g g'are brought 
near together as itis when they are far apart, 
because in the latter case the condenser 
charge becomes greater necessarily before it 
is discharged. Ly increasing the length of 
the spark-gap, the speed of the break remain- 
| ing the same, I get an increase of potential in 
the oscillator cr induction-coil EF, and also I 
‘may obtain the same effect without varying 
ithe length of spark-gap by decreasing the 

speed of the break. 

The maximum potential obtainable from 
the induetion-coil is when the break is ad- 
justed to rotate at a speed sufficient to permit 
the saturation of the core b? and the spark- 
gap at Gis lengthened so that the condenser 
is allowed to charge to its full capacity. 

The sudden opening of the break-gap wide 
enough so that no discharge may take place 
thereat, but all the charge seeks a much bet- 
ter channel of discharge in the condenser, 
taking placeas iidoesin an exceedingly small 
interval of the period of rotation of the break, 
gives the inductance-coil B volume of dis- 
charge such that it may charge the condenser 
‘a considerable number of times before another 
break takes place; or, to put this in another 
way, ny apparatus enables ne to produce a 
charge from the device B of such enormous 
volume that the spark-gap G will be called 
upon to automatically discharge the con- 
denser a number of times during the interval 
of one falling of the lines of force in the in- 
ductance device B. 

IT regard myself ag the first to provide an 
induction system capable of automatically 
regulating itself so as to maintain a given 
discharge, and I also believe myself to be the 
first to provide an apparatus capable of main- 
taining said condenser-discharge at a given 
amperage. 

The frequency by ny system is practically 
unlimited, inasmuch as « plurality of indue- 
tance devices B may be connected independ- 
ently to the break D and condenser C, merely 
being arranged to operate out of step with 
each other, and there will be no danger to the 
condenser, for the reason that the spark-gap 
G will take care of all the charge which may 
be delivered to the condenser. 

Aly system enables me to use a small con- 
denser and yet with enormous efficiency there- 
from. 

While I have herein described preferred 
embodiments of my invention, Ido not re- 
strict myself thereto. For example, the elec- 
tromagnets d dS need not be used; but in- 
stead thereof the inductance deviee J3 may 
be oppositely wound, as indicated in Fig. 4, 
| so that the core UL’ will be properly located for 
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running the armature @ofthebreak. In this 
case I make the ends of the core b® hemispher- 
ical, thereby obtaining the same advantage 
before explained in connection with the simi- 
larly-shaped surfaces of the core 0°, and the 
coils 6” 6" will be wound back and forth trans- 
versely in the same manner as the coils 0 0’" 


ner terminal becomes the low-potential end 
of the coils for connection to the dynamo and 
the outer terminals are the high-potential ends 
of the coils for connection to the condenser, 


this form of apparatus, however, nut being’ 


so efficient as the form previously deseribed, 
for the reason that the outer or longer turns 
present an increased resistance to the higher 
potential, whereas the best effects can be ob- 
tained, as before explained, by presenting a 
decreasing resistance to an increasing poten- 
tial. 

Tlaving described ny invention, what I 
claim, and desire to secure by Letters Patent, 
is— 

1. Inasystem of the kind described, an elec- 
trie circuit, means including a condenser to 
impress thereon acurrent of high frequency, 
combined with means for automatically dis- 


charging the condenser at any predetermined 


degree of charge, and means for varying the 
amperage charge of the condenser, substan- 
tially as deseribed. 

2. In a system of the kind described, a 
source of electrical energy, and a condenser, 
combined with a device for raising the poten- 
tial of the current, means for discharging said 
raised potential solely in one direction from 
said device, and means for controlling the po- 
tential of said device, substantially. as de- 
seribed. om 

3. In a system of the kind described, a 
souree of electrical energy, a break, con- 
denser, and a translating device to receive 
the discharge from the condenser, combined 
with means for preventing the discharge of 


the condenser back through the break, sub- 


stantially as deseribed. 

4, In a system of the kind described, the 
combination withasourceof electrical energy, 
a break, and condenser, of an inductance de- 
vice between said source of energy and the 
break, said device having a magnetic core and 
coils in the influence of said core and wound 
to present high potential at one end and low 
potential at the other end, said coils having 


their low-potential terminals connected tothe | 


souree of energy, and their high-potential ter- 
minals connected to the condeuser, and in- 
terrupted. by the break, substantially as de- 
seribed. 

5. In a system of the kind described, the 
combination with asource of electrical energy, 
a break, and condenser, of an inductance de- 
vice between said source of energy and the 
break, said device having a core producing a 
magnetic field, and coils in the influence of 


. said field and wound to present high potential 


at one end and low potential at the other end, 


ot 


said coils having their low-potential terminals 
connected to the source of energy, and their 
high-potential terminais connected to the eon- 
denser, and interrupted by the break, and 
means to vary the degree of magnetic satura- 
tion of said field in the operation of the sys- 


' tem, substantially as deseribed. 
the difference being that in-this case the in- | 


6. In a system of the kind described, .a 
source of electrical energy, a break, andacon- 
denser, combined with meaus independent of 
the break for automatically regulating the 
frequency of discharge from said condenser, 
substantially as described. 

7. In a system of the kind described, a 
source of electrical energy, an inductance de- 
vice for raising the potential of the current 
therefrom, said device delivering said poten- 
tial in one direction only and away from the 
souree of energy, a break provided with 
means for maintaining long intervals of closed 
circuit, and sudden short intervals of break, 
a condenser, and an automatic discharge de- 
vice for said condenser, substantially as de- 
scribed. 

8. In a system of the kind deseribed, a 
source of electrical energy, an inductance de- 
vice for raising the potential of the current 
therefrom, said device delivering said poten- 
tial in one direction only and away from the 
source of energy,a break provided with means 
for maintaining loug intervals of closed cir- 
cuit, and sudden short intervals of break, a 
condenser, means preventing back discharge 
from the condenserand sparking at the break, 
and an automatic discharge device for said 
condenser, substantially as described. 

9. The combination in an electrical circuit, 
of an inductance-coil having a core produec- 
ing a magnetic field and wound to present a 
high-potential region at one end and low-po- 
tential region at the other end, the terminal 
thereof connected with the source of current- 
supply being at said low-potential region, and 
the opposite terminal being at said high-po- 
tential region, said coil having the potential 
thereof decreasing in a constant ratio from 
the one to the other terminal, and mechanism 
for interrupting the said circuit, said mech- 
anism comprising means for maintaining the 
circuit closed in periods sufficient to fully 
charge said magnetic field, substantially as 
described. 

10. An inductanee-coil comprising a core, 
and a winding of current-conductor centrally 
of said core, said winding being in two coils, 
each having one terminal adjacent said core 
and the other terminal removed from said 
core, with all the windings of the coil located 
between said two terminals, and said coil 
having its potential varying per turn pro- 
gressively in aconstant ratio throughout its 
length from one terminal to the other ter- 
minal, sabstantially as described. 

11. In an induetance-coil, a peripheral core 
or magnetic body, and a winding of current- 
conductor within the field of said magnetic 
body, said conductor being wound to present 
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its successive layers of windings snecessively 
shorter from the periphery to the center of 
the coil throughout the entire length of the 
conductor, substantially as described. 

12. In an inductance device, a magnetic 
core, and a coil adjacent thereto, said core 
presenting curved surfaces adjacent the coil 
enrving therefrom in a direction away from 
the coil, whereby the lines of magnetic force 


10 leaving the core perpendicular to said sur- 


faces are widely distributed about the coil, 
substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subseribing witnesses. 


TIIOMAS B. KINRAIDE. 


Witnesses: 
GEO, II. MAXWELL, 
FREDERICK L. EMERY. 
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To all whonr tt may concern: 

Be it known that I, THomas B. Kryrarpr, 
a citizen of the United States, and a resident 
of Jamaica Plain, in the Commonwealth of 
Massachusetts, have invented an Improvement 
in Interrupters, of which the following de- 


-seription, in connection with the accompany- 


ing drawings, is a specification. 

My invention is an improvement in inter- 
rupters, and has for its object the provision 
of means for obtaining a quick short break, 
the means for obtaining the same, as herein 
shown, being mechanical. In other words, 
the object of my invention is to cause a break 
for the least possible time and to keep the cir- 
cuit closed the longest possible time, and to 
accomplish this result it is necessary as far 
as possible to do away with momentum, hay- 
ing no hammer as such, but providing a strik- 
ing device operating against the tension of a 
spring suddenly released. 

In my Patent No. 623,318, dated April 18, 
1899, I have shown and described a **spark- 
gap” composed of plates one of whose func- 
tions is to receive a condenser discharge when 
properly adjusted, and one of the objects 
of the present invention is to obtain certain 
of the advantages of the aforesaid construc- 
tion by medns of an interrupter, and I ob- 
tain the same by having the separation of 
the electrodes so brief and sudden that the 
movable electrode returns just in time to take 
the condenser discharge and prevent the surg- 


ing back of the impulse or waveifrom the con- 


denser which would otherwise take place 
through the inductance-coil, but which by 
having the break short and quick (and the 
parts free of momentum) permits the gap to 
close in time to direct the condenser discharge 
through the primary of the induction-coil, and 
the break or gap can be so adjusted as to con- 
sume or receive all the condenser discharge 
as fast as conveyed to it, thereby preventing 
all surging back, and hencesecuring the great- 
est efficiency at the primary. 

Various other advantages and further con- 
structional details of my invention will be 
pointed out and the operation thereof will be 
fully set forth in the course of the following 
description, reference being had to the accom- 


% 


panying drawings, in which I have illustrated 
a preferred embodiment of my invention. 

In the drawings, Figure 1 is a central ver- 
tical section of one form of my interrupter. 
Fig, 2 is a top plan thereof. Fig. 3 is.a frag- 
mentary view in vertical cross-section, taken 
at right angles to Fig. 1. Figs. 4 and 5 are 
fragmentary details similar to Fig. 3, show- 
ing, respectively, the interrupter in position 
about to give a break and in position just 
causing a break. Fig. 6 isa diagrammatic 
view showing the circuit connections for which 
my interrupter is particularly adapted. 

The main principle of my interrupter is that 
the break is caused by a striker propelled by 
a suddenly-released spring or by equivalent 
means, which causes the same to give a ham- 
mer-like blow, without, however, employing 
a hammer. The old interrupter employs a 
swinging hammer or momentum device and is 
practically limited in its operation to the mo- 
mentum due to its weight, and this very weight 
also renders its action necessarily sluggish, 
which is further increased by the action of the 
electromagnet, which tends to hold the ham- 
mer until deénergized. Having premised this 
much, my invention will be readily understood 
from the following brief description. 

Mounted on a suitable base @ is a top plate 
or support, herein shown as a cap a’, retained 
by posts @ a’ and shouldered at a to engage 
the upper end of an oil well or cup @’, in 
which the separating contacts or electrodes are 
mounted. 

As herein shown, the fixed electrode 0b is 
mounted in a cross-bar 8’, carried by two op- 
posite rods or conductors 0’ 4°, and the mov- 
able electrode 0‘ is carried by a rod 6°, slid- 
ingly mounted in a cross-bar 6° and in the top 
plate a’, conductor-wires or copper ribbons 
&' & being connected, respectively, with the 
electrodes 0 0° and to the rods 0’ 6% The rod 
& has a shoulder or head 8’ at its upper end 
and is normally held in contact with electrode 
d by a spring 6”, whose tension is regulated 
by a thumb-screw 5”. 
a striker c, shown asa light plate-metal arm 
pivoted, as at c’, and having its rear end ¢en- 
gaged by a spring c’, whose tension is reeu- 
lated by a thumb-screw c’. The striker ¢ is 
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freely movable toward and from the head 8’, 


a piece of felt or other cushioning material 
6° being interposed for lessening the noise, 


and the end of the said striker projects for- | 


ward into the path of an actuator, herein 
shown asa shouldered cam c’, mounted on the 


end of a shaft ¢°, journaled in a block ¢’ and 
carrying at its opposite end a drive wheel or | 


pulley ¢. 
As the cam rotates in the direction of the 
arrow, Fig. 3, the parts first assume the po- 


sition shown in Fig. 4, spring ¢’ being strongly | 


compressed and striker ¢ moved back away 
from the head 6’ of the movable electrode or 
electrode-carrier, and thereupon further rota- 


tion of the cam permits the striker to escape | 


from the shoulder c’ thereof, and instantly 
spring c* causes said striker to deliver a sud- 
den and severe blow against the head 0°, which 
instantly separates the electrodes;. but as the 
force of the blow is spent the very moment it 
strikes the head 0’, there being no heavy swing- 
ing hammer or momentum device, the blow is 
given entirely by the suddenly - released 
spring, or, in other words, the mechanical ac- 
tuator or cam that operates the striker does 
not deliver the blow, but the latter is brought 
about entirely separately from the cam by the 
suddenly-released spring. This will act to 
open a strongly spring closed pair of contacts, 
which could not be opened even by a heavy 
hammer, and yet it will do so with a quick- 
ness and to such a slight extent that the clos- 
ing is almost instantaneous, and thereby ac- 
complishes the short break and quick closing 
which is the principal object of the invention. 

The chatter or noise of the contacts or elec- 
trodes 6 4* upon each other, due to the strong 
action of the spring 4”, is objectionable, and 
1 have found that it can be almost entirely 
prevented by providing the supporting-rod 
6* of the electrode 4' with a head 4”, resting 
against a cushion, shown as consisting of a 
series of felt disks 6", retained by a remov- 
able cap 6" in a casing 6", supported on the 
under side of the plate 4’, so that as the blow 
of the movable electrode is delivered the noise 
is effectually prevented. 

The operation of my invention will further 
be understood by reference to Fig. 6; where 
it will be seen that the interrupter I is con- 
tained in the circuit of a primary p of an in- 
duction-coil, the other end of the primary 
leading to an inductance-coil B and thence to 
a source of energy D, a condenser C being 
inserted across the circuit between the in- 
ductance-coils and the interrupter. With an 
old interrupter operating in the above system 
the action would necessarily be so sluggish as 
to obtain little efficiency, the discharge from 
the condenser surging back through the in- 
ductance-coils during the break or period of 
opening of the electrodes; but by reason of 
the extremely short and quick break made 
possible by my interrupter the discharge from 
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the condenser is received by the movable elec- 
trode just as it is moving back into closed po- 
sition, and this operation is repeated, so as to 
consume all the condenser discharge as fast as 
it is delivered. ; 

Inthe preferred form of my apparatus, which 
Thave described above, the cam ¢’ releases the 
striker twice at each rotation, the force of the 
blow being determined by the adjustment of 
the striker-spring ¢’, and the striker spends 
its force against the shoulder or head 2”, de- 
livering the blow, however, against the felt 
buffer 6", and instantly the spring 5” restores 
the contacts to closed position. In other 
words, the desired intense quickness of move- 
ment is due to the inertia of the contact and 
its spring and to the fact that when the thin 
light striker bas delivered its quick-flying blow 
it instantly parts with its force, there being 
nothing to continue its impelling movement, 
as would be the case if it were weighted like 
a bammer, and therefore the result is that the 
instant the force of the striker is spent against 
the contact-head the high-tension spring of 
the latter closes the contacts again. The 
periodicity of movement thereof may be regu- 
lated by adjusting the tension of the spring so 
as to insure that the open interval corresponds 
to the time of the forward wave or impulse of 
the condenser. 

As the electrode returns to closed position 
and strikes against the relatively fixed con- 
tact the noise is taken up or absorbed by the 
sound-deadening felt disks 6°, which are re- 
tained in the oil-tight casing 3. 

It will be understood that I have shown 
merely one of the many embodiments of which 
my-invention is capable, the present embodi- 
ment being well adapted to continuous and 
hard usage; but I do not intend to limit my- 
self to the constructional details herein set 
forth, excepting as otherwise required in the 
claims. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent of the United States, is— 

1. An interrupter, comprising separable 
contacts, means tending to maintain them 
closed, a striker for momentarily separating 
them, impelling means for imparting the strik- 
ing movement to said striker, and an inde- 
pendent actuator therefor. 

2. An interrupter, comprising separable 
contacts, a striker for suddenly moving one of 
said contacts, and a mechanical actuator for 
operating said striker. 

3. An interrupter, comprising separable 
contacts, yielding means for maintaining them 
closed, and spring-impelled means for momen- 
tarily separating said contacts. 

4. An interrupter, comprising separable 
contacts, yielding means for maintaining them 
closed, a striker having its striking end thin 
and light for reducing momentum effects to a 
minimum, aspring adapted to be.compressed 
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and released for causing said striker to sepa- 
rate said contacts by the force of its impact, 
and means for releasing said spring. 

5. An interrupter, comprising separable 
contacts, a striker having a thin, light, strik- 
ing end, means consisting of a released spring 
for imparting a sudden striking impulse to 
said striker for separating said contacts, and 
means for instantly counteracting the separat- 
ing effect of said striker and closing the con- 
tacts. 

6. An interrupter, comprising separable 
contacts, a striker, means consisting of a re- 
leased spring for actuating said striker to sep- 
arate said contacts, and an oppositely-acting 
spring for instantly closing the contacts thus 
separated. 

7. An interrupter, comprising separable 
contacts, a striker for separating them, and a 
cam-actuator for operating said striker. 

8. An interrupter, comprising separable 
contacts, carrying means for one of said con- 
tacts provided with a shoulder or head, a cush- 
ion on the inner side of said head and a spring- 
impelled striker for acting against said cush- 
ion to separate said contacts. 

9. An interrupter, comprising separable 
contacts, carrying means for one of said con- 
tacts provided with a shoulder or head, a cush- 
ion on the inner side of said head and a spring- 
impelled striker for acting against said cush- 
ion to separate said contacts, and a cushion 
bearing against the outer end of the other of 
said contacts. 

10. An interrupter, comprising separable 
contacts, a striker for moving one of them, a 
cushion-holder provided with sound-deaden- 
ing yielding material, ancl means carried by 


3 


the other of said contacts for bearing against 
said materials and thereby deadening the sound 
of the closing of said contacts. 

11. An interrupter, comprising separable 
contacts, quick separating means therefor, 
quick closing means, and sound- deadening 
means for receiving the closing impact of said 
contacts. 

12. An interrupter, comprising separable 
contacts, quick separating means therefor, 
quick closing means, and sound - deadening 
means for receiving the closing impact of said 
contacts, consisting of a series of felt layers 
for receiving the closing impact of said con- 
tacts. 

13. An interrupter, comprising separable 
contacts, quick separating means therefor, 
quick closing means, and sound-deadening 
means for receiving the closing impact of said 
contacts, an oil-well inclosing said contacts, 
and an oil-tight casing inclosing said sound- 
deadening means. 

14. The combination with an induction-coil 
and condenser of an interrupter, comprising 
separable contacts, separating means and clos- 
ing means therefor for giving a long closed 
period and an exceedingly short open period, 
and adjusting means codperating therewith to 
give said contacts a periodicity of movement 
to receive and transmit the full condenser dis- 
charges. 

In witness thereof I have signed my name to 
this specification in the presence of two sub- 
scribing witnesses. i 

THOMAS B. KINRAIDE. 

Witnesses: 


k. §.. Forp, 
Joun E. Porrer. 
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To ali whom it may concern: 

Be it known that I, THomas B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
High-Frequency Apparatus, of which the fol- 
lowing description, in connection with the ac- 
companying drawings, is a specification, like 
letters on the drawings representing like 
parts. 

My invention relates to oscillators or high- 
frequency coils, having for its object the pro- 
vision of compact apparatus of enormous ra- 
pidity and comparatively light weight and 
bulk especially adapted for work with X-rays. 

The details of my apparatus will be more 
fully apprehended in the course of the follow- 
ing description, taken in connection with the 
accompanying drawings, illustrative thereof, 
and the invention will be more fully defined 
in the appended claims, forming a part of this 
specification. 

In the drawings, Figure 1 shows diagram- 
matically one embodiment of a simple form 
of apparatus for carrying out my invention. 
Figs. 2 and 3 are similar views showing fur- 
ther features of the invention. 

A A designate a circuit from a suitable 
source of electricity, herein shown as a dy- 
namo D, this circuit being any usual com- 
mercial circuit or branch from a usual street- 
main or any other source of energy and leads 
directly, without any intervening apparatus, 
to a condenser C of small capacity. 

The condenser is connected at either end 
(the right-hand connection being indicated 
by dotted lines, Fig. 1) to a coarse primary 
P, preferably having a single winding of a 
high-frequency coil H,a break B being inter- 
posed in the circuit, this break being shown 
as a commutator, although any other high- 
speed interrupter may be employed. 

From the above description it will be un- 
derstood that the dynamo is in direct circuit 
with the condenser, giving the latter a con- 
tinuous primary charge, which is constantly 
piled up in the condenser; but the relatively 
coarse wires of the coil-circeuit, the circuit be- 
ing completed with great rapidity by the high- 
speed break, tend constantly to discharge the 
condenser, and this is accomplished and with- 


out any excessive raising of the potential_ 


thereby, so that the potential of the coil de- 


pends almost altogether upon the fluctuations 
of the condenser for its intensity. 

The fluctuations in the oscillator or coil are 
exceedingly high, for the reason that the 
break is run at a very high speed and the 
secondary is tuned thereto, being of rela- 
tively few turns, as already stated, the re- 
sult being that there is a very powerful spark- 
ing from the electrodes e e’, and yet the po- 
tential of the coil is not so high as in the os- 
cillators at present employed, and therefore 
no oil insulationisrequired, This isa great 
desideratum in this apparatus, for the reason 
that the oil insulation has proved a very se- 
rious obstacle in practice. 

- In order to increase the efficiency of the ap- 
paratus still more, I prefer to construct the 
break or otherwise provide it with means 
whereby the intervals between the interrup- 
tions thereof may be proportioned to the time- 
constant of the cireuit, and for this purpose 
T have indicated in dotted lines in Fig. 1 an 
adjustable brush b', movable relatively to 
what I may term the ‘‘ main” brush b, (shown 
in full lines,) these brushes being adjusted 
so that the two brushes shall both rest to- 
gether on an insulation before the contact is 
again completed, the periods of contact be- 
tween said interruptions being readily pro- 
portioned, as stated, by this means, so as to 
correspond to the time-constant of the circuit, 
or instead of the adjustable means shown in 
Vig. 1 and just described I may build the 
commutator, if that kind of interrupter be 
used, so that if shall be definitely propor- 
tioned originally as desired, this construction 
being indicated in Fig. 3, where the contact- 
segments b? are shown as having considerable 
peripheral area, so as to increase the period 
of contact of the brush to correspond to the 
time period of the circuit. This feature of 
my invention produces greatly-improved re- 


‘sults in the oscillatory discharge of the coil. 


Another improvement resides in providing 
an additional break B’ at that end of the con- 
denser which is adjacent the other break B, 
but not so as to cut off the circuit A from the 
latter break. I have indicated this break in 
Fig. 1. In this construction the breaks will 
be so constructed that certain of their inter- 
ruptions will be substantially in unison and 
certain other of their interruptions will be 
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out of unison—that is to say, if the breaks 
are both rotated on and by the same shaft or 
otherwise caused to rotate in syncehronisin. 
The break B may have, for instance, thirty 
contact-segments and the break B’ may have 
twenty contact-segments, so that as a result 
there will be in one revolution ten interrup- 
tions in unison and ten times when the two 
breaks will be half an interval apart and ten 


times when they will be a whole interval 
apart. Any other arrangement for produc- 


ing this effect may besubstituted. One break 
may have fifteen segments and the other 
twenty, &e. ; 

The effect of the above-outlined eonstruc- 
tion is that the coil is given great frequency, 
and when the complete construction, as in- 
dicated, Fig. 1, is employed extraordinary re- 
sults may be produced by causing the pro- 
portioning and arranging of the parts to be 
such that a spark-gap shall be maintained in 
the break B with an approximately eontinu- 
ous discharge, the break B operating in its 
revolutions to increase and decrease this 
spark-gap and the break B’ interrupting the 
same by intermittingly connecting the con- 
denser into the circuit thereof, so that the op- 
eration of the oscillator is brought down from 
the usual singing sound to a sharp decisive 
snap and the sparking thereof is changed 
from the usual bluish sparking to a series of 
whitesparks. Indeed, for certain laboratory 
purposes a copper disk may be substituted 
for the break B, which being rapidly rotated 
will cause by reason of the slight unevenness 
of its surface and of the frictional contact of 
the brush therewith a pulsation or interrupt- 
ive tendency in its cireuit, producing to some 
extent a similar effect to that of the break B. 

The primary P may be either inside or out- 
side the secondary S, being insulated there- 

_from at I, and the coil may have a core, al- 
though I prefer to use it withont a core. 

In Fig. 2] have shown the primary P’ out- 
side of the secondary S’ and have shown 
means for adjusting the coil so as to per- 
fectly balance the fluctuations thereof and 
produce the precise harmonic effect desired 
for the purposes of any particular use there- 
of—as, for instance, the study of striae, &e.— 
this means consisting of two brushes p p’, 
sliding back and forth by any suitable means, 
being shown as mounted on conduetor-rods 7 
7’, insulated from each other at ¢*, the insu- 
lation of the primary being grooved to form 
a contact-path p*, along which the brushes 
mInay move in contact with the successive turns 
of the coil. 

From the above description it will be evi- 
dent that the sparking between the electrodes 
ee’ may be varied, so as to get any kind of 
discharge desired, it being possible to move 
the brushes p p’ together toward each other, 
so as to decrease the area of the primary 
evenly relatively to each end of the second- 
ary, or to move one brush independently of 
the other,and thereby increase or decrease the 
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relative area of the primary at one or the other 
end of the secondary, it being worthy of ob- 
servation also that the portion of the primary 
which is eut out, or that is left remote from 
the secondary beyond the brush, is not eut 
out entirely, so as to be of no effect; but it 
has an appreciable effeet in influencing the 
action of the coil, the latter being, however, 
more readily seen in connection with the ap- 
paratus shown in Fig. 3, to which reference 
will now be made. 

I have shown a primary in Fig. 3 external 
to the secondary S* and made up of two sepa- 
rated portions P? P® adjacent the respective 
ends of the oscillator, each of these portions 
being made up of a flat helix of flat conduc- 
tor, such as a copper ribbon, properly insulat- 
ing from itself, as indicated, brushes p* 7 be- 
ing preferably provided movable upand down 
to contact with the successive layers of each 
helix, as shown, for the same purpose as al- 
ready described in connection with the mov- 
able brushes of Fig. 2, the primary having an 
intermediate portion P‘ to give direction to 
the fluctuation. The secondary has prefer- 
ably end pieces s s’, which may be of copper 
or other conductor, being preferably ribbons 
of tin-foil secured to the inner surface of the 
insulation I, these extended areas of the see- 
ondary being in the direct field of influence 
of the portions P? P® of the primary. The 
operation and advantage of this construction 
is that it adds capacity to the high-frequency 
coils, so that a bright spark and heavy dis- 
charge takes place instead.of the more dis- 
ruptive discharge heretofore. The end por- 
tions of large area of the secondary give a 
condenser action to the secondary, tending to 
store or accumulate potential and produce 
much heavier and more sudden discharges 
with greater drop than would take place if 
the secondary terminated in the fine wire it- 
self merely. : 

While I have deseribed above my new 
method of operating an oscillator or high-fre- 
queney coil, I may remark that particularly 
in connection with the form of apparatus 
shown in Bigs. 2 and 3 one or more choke- 
coils c (see Fig. 2) may be used in order to 
raise the potential. 

The apparatus already described is of pe- 
culiar advantage for use in the observation 
of vacuum-tube discharges and the study of 
strix, it being necessary in such matters to 
be able instantly and delicately to change the 
conditions of observation, the operator judg- 
ing thereof by the appearance of the phe- 
nomena. For instance, if the strie@ are con- 
fused and indistinet it is necessary to bring 
the coil into tune or at least into different 
tune from its condition, whatever the latter 
may be, and it is not always feasible and it 
may be, in fact, impossible to get the desired 
results by changing the speed of the break or 
the charging of the condenser or the capacity 
of the latter, &c., so that these observations are 
rendered extremely difficult and unscientific. 
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By the adjustable feature of my invention 
shown in Figs. 2 and 3 the coil may be in- 
stantly and accurately adjusted, so as to bring 
out the strive distinct andclear. Again, still 
taking the study of strie as an illustration, 
it frequently happens that the latter will con- 
stantly rush toward one end of the tube or 
will separate at the opposite ends thereof and 
will waver, so that they may not be readily 
studied or so that they may not be photo- 
grapbed, forinstance. Myinvention enables 
the operator at once to throw the coil into 
such perfect balance that he may cause the 
striz to remain perfectly stationary as de- 
sired simply by moving the brush » or p’ out- 
wardly at the end of the coil which proves to 
be the weaker, thereby bringing the influ- 
ence of a higher potential to bear upon that 
end of the coil or by oppositely moving the 
other brush to lower the potential at the 
stronger end of the coil. 

While I have herein shown a preferred em- 
bodiment of my invention I wish it under- 
stood that Iam not restricted thereto, but that 
various changes in details and rearrange- 
ments of the combinations of parts may be 
resorted to within the spirit and scope of my 
invention as defined by the claims. 

Having fully deseribed my invention, what 
J claim, and desire to secure by Letters Pat- 
ent, is— 

1. In an induction device provided w ith a 
primary having a plurality of turns, means 
to shift the cireuit connection from one turn 
to another transversely of said turns, at either 
or both ends of the coil at will, substantially 
as deseribed. 

2. The combination with a relatively im- 
movable primary and a secondary of an in- 
duction device, of means to vary the posi- 
tion of the field of said primary relatively to 
the sccondary by increasing said field at one 
end of the secondary and decreasing it at the 


other end, or vice versa, substantially as de- | 


scribed. 

3. The combination with a primary and a 
secondary of an induction device, of means 
to bring a greater or less number of turns of 


the primary into direct inductive action on 
the secondary independently at either end 
thereof, substantially as described. 

4. The combination with a primary, of a 
secondary having opposite end portions of 
large area, substantially as described. 

‘5, The combination with a primary, of a 
secondary, said secondary having opposite 
end portions of large area, and said primary 
also having relatively large area opposite 
thereto, substantially as described. 

6. In an induction device, a primary havy- 
ing end portions of low resistance and ex- 
tended area, substantially as described. 

7. In an induction device, a primary hav- 
ing end portions of low resistance and ex- 
tended area, said portions consisting of rib- 
bon-like flat coils, substantially as deseribed. 

8. In an electrical apparatus, a source of 
energy, a primary, and a break in series cir- 
cuit, and a condenser and second break in 
parallel across said source of energy, said sec- 
ond break being interposed at that end of the 
condenser adjacentsaid other break, said two 
breaks being constructed to give certain in- 
terruptions substantially in unison, and cer- 
tain other interruptions out of unison, sub- 
stantially as described. 

9. In an electrical apparatus, a source of 
energy, a primary, and a break in series cir- 
cuit, and a condenser and second break in 
parallel across said source of energy, said sec- 
ond break being interposed at that end of the 
condenser adjacent said other break, said two 
breaks being constructed to give certain in- 
terruptions substantially in unison, and cer- 
tain other interruptions out of unison, and 
said first-mentioned break having the inter- 
vals between its interruptions proportioned 
to the time-constant of the circuit, substan- 
tially as described. 

In testimony whereof I have sienéd my 
name to this specification in the presence of 
two subscribing witnesses. 

THOMAS B. KINRAIDE. 

Witnesses: 

Gro. H. MAXWELL, 
GEO. W. GREGORY. 
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To all whom it may concern: 

Be it known that I, THomas B. Itrwrarpe, a 
citizen of the United States, and a resident of 
Boston, in the Commonwealth of Massachu- 
setts, have invented an Improvement in Vari- 
able Inductive Resistances, of which the fol- 
lowing description, in connection with the ac- 
companying drawings, is a specification, like 
letters on the drawings representing like parts. 

The present apparatus has for its object the 
provision of an inductive resistance capable 
of accurate adjustment for regulating the cur- 
rent without, however, consuming the current 
so regulated. 

The present apparatus is intended to take 
the place of the resistance-coils or rheostats 
commonly used in connection with alternating 
current, which, as is well known, consume all 
the unused current, acting to cut down the 
current simply by interposing such an amount 
of resistance as will use the extra current at 
that point, and thereby prevent its use farther 
along. 

Tt is well known that an alternating electric 
circuit operating in conjunction with a closed 
magnetic circuit produces the greatest amount 
of inductive resistance, producing, in fact, re- 
sistance to such ‘an extent as to be practically 
prohibitive of the passage of any current. 
Accordingly I base my invention upon this 
fact, my invention residing in providing spe- 
cial means for varying a magnetic circuit used 
in connection with the alternating current 
which it is desired to regulate. 

In the drawings, in which I have shown a 
preferred embodiment of my invention, Fig- 
ure 1 isa top plan view of one form of the 
apparatus. Fig. 2 is a front end elevation. 
Fig. 3 isa vertical cross-sectional view show- 
ing the adjustable wedge or air-gap adjuster 
in said elevation. Fig. 4 is a fragmentary 
view, largely diagrammatic, for illustrating 
the theory of operation of the device. 

The general features of construction used 
in connection with my invention resemble a 
pair of solenoids whose cores are joined to 
form a closed magnetic circuit comprising op- 
posite coils a @ (connected, respectively, in 


| 


Serial No, 209,685, (No model.) 


| series with the wires 2 and w’ of the main cir- 


cuit) of coarse wires wound about cores @’ a’, 
magnetically connected in a closed circuit at 
their opposite ends by laminated armatures 
wa, all supported in an ebonite or other suit- 
able frame @’. 

The purpose of my invention is to provide 
means for varying the magnetic circuit from 
a closed magnetic circuit to a more or less open 
magnetic circuit, and while this may be accom- 
plished in various ways I prefer to secure the 
desired result by interposing an air-gap. For 
this purpose I cut the laminz at one end of 
the instrument, herein shown as the laminze 
a’, transversely, so.as to effectaslightly wedgie- 
shaped opening @', this opening being br idged 
on its upper and under sides by two non-mag- 
netic piecesa’ @’ for giving the desired strength 
and permanence of position. Jn this opening 
« I mount a wedge-shaped member «"*, also 
preferably laminated, the lamina, however, 
extending vertically, as is clearly shown in 
Figs. 1 and 3, instead of extending horizon- 
tally, asthe other lamine,@ a, do. The op- 
posite sides of this wedge are only slightly 
divergent, extending approximately at right 
angles to the path of the magnetic flux, there- 
by reducing the pull thereon, and hence there 
isnospecial strain or tendency thereof to move 
under the inductive influence of the alternat- 
ing current. In order to still further render 
the same rigid, however, and also to insure 
precision of movement under all circum- 
stances, as is necessary in order to maintain 
the air-gap even and uniform in its various 
adjustments, I mount. the air-gap adjuster or 
wedge device a” on guide-rods ¢ a”, slidingly 
mounted in a frame a", secured fast to the 
plates a a’, as indicated at a”. On the outer 
ends of these rods a” wis secured a cross bar 
or nut @, and in this nut a thumb-screw a” 
works, being swiveled at a in the end of the 
frame a™,so-as to turn easily therein without 
moving longitudinally. 

From the foregoing description it will be 
evident that simply by adjusting the thumb- 
screw a” slightly one way or the other the 
most delicate adjustment of the wedge «”® 
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takes place, thereby regulating with extreme 
accuracy and nicety the air-gap «' for vary- 
ing the magnetic field from a closed circuit, 
where the flow of current is practically 
stopped, to an open circuit in which merely 
the phenomena of the ordinary inductance- 
coil—2. ¢., simply a coil around a core with 
an open magnetic field—tales place and the 
flow of current is only slightly checked. 

As already stated, this device is to be used 
with an alternating current which operates in 
connection with a magnetic field as follows: 
Having produced the magnetic field by a wave 
of current flowing in one clirection, the suc- 
ceeding wave, flowing in the opposite direc- 
tion, demagnetizes the same field, which pro- 
duces a counter electromotive force in the 
winding, thus holding back the flow of the 
main current, and soon with each succeeding 
alternation, each wave first demagnetizing the 
previous polarity, thereby creating a counter 
electromotive force which suppresses further 
flow of current. The winding should have a 
sufficient number of turns to produce a coun- 
ter electromotive force equal to that of the 
main current. When the magnetic field is 
entirely closed, the alternating current is not 
only checked, but practically stopped, and by 
reason of the delicate adjustment of the air- 
gap the magnetic field is rendered more or 
less closed, according to the effect which it is 
desired to produce upon the passage of the 
alternating current. The current is simply 
checked or stopped to a more or less degree, 
according to the adjustment of the air-gap, 
and is not consumed, and hence a great say- 
ing of power at the source of energy takes 
place. 

In constructing my apparatus I prefer to 
interpose one or more sheets of mica or other 
insulation in the magnetic field, as indicated 
at a", for the purpose of originally regulat- 
ing the instrument to the minimum amount 
of current to which it is desired to respond. 
For instance, it is convenient to have the ap- 
paratus originally built to permit the flow 
therethrough of a certain fixed minimum cur- 
rent when the air-gap is entirely closed, and 
this is accomplished by interposing in the 
field a certain fixed barrier to the magnetic 
flux. 

From the foregoing description it will be 
evident that my invention is capable of a | 
wide variety of embodiments, and accordingly 
I do not intend to limit myself to the form, 
arrangement,and specific combination of parts 
herein set forth, excepting as otherwise speci- 
fied in the claims. . 

Having deseribed my invention, what I 
claim as new, and desire to secure by Letters 
Patent of the United States, is— 

1. A variable inductive resistance for the 
purpose set forth, comprising opposite, inde- 
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pendent coils formed respectively in the op- 
posite sides of an alternating-current circuit, 
a magnetic field including opposite cores for 
said coils, and mechanical] means for varying 
the magnetic influence of said field on the cur- 
rent of said coils. 

9, A variable inductive resistance, compris- 
ing opposite, independent coils respectively in 
the opposite sides of an alternating-current 
circuit, cores therefor, magnetic connections 
at the opposite ends of said cores, a transverse 
wedge-shaped air-gap in one of said connec- 
tions, and a wedge-shaped member for regu- 
lating the resistance of said air-gap. 

3. A variable inductive resistance, compris- 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
adapted to be connected to the opposite sides 
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of an alternating-current circuit, said mag- . 


netic field having interposed therein a fixed 
magnetic resistance determining the minimum 
amount of current transmissible through the 
apparatus. 

4. A variable inductive resistance, compris- 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
adapted to be connected to the opposite sides 
of an alternating-current circuit, said mag- 
netic field having interposed therein an insu- 
lating-barrier for determining the minimum 
amount of current transmissible through the 
apparatus. 

5. A variable inductive resistance, compris- 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
adapted to be connected to the opposite sides 
of an alternating-current circuit, said mag- 
netic field having a thin barrier of insulation 
extending transversely across one end of one 
of said cores for rendering it impossible en- 
tirely to close the magnetie field. 

6. A variable inductive resistance, compris- 
ing a magnetic field including opposite cores, 
independent windings on said respective cores 
formed respectively in the opposite sides of 
an alternating-current circuit, said magnetic 
field having interposed therein a wedge-shaped 
air-oap,aframe mounted rigidly thereat, slides 
movable in said frame, a wedge-shaped mag- 
netic member, carried by said slides, and ad- 
justing means for moving said member toward 
and from said air-gap. 

7. A variable inductive resistance, compris- 
ing an approximately closed magnetic field in- 
cluding opposite cores, independent windings 
on said respective cores, said magnetic field 
at one end of said respective cores having an 
air-gap formed therein, insulating-plates con- 


| necting said cores and bridging said air-gap, 


a magnetic closing member for regulating the 
extent of said air-gap, a frame carrying said 
member, and means for adjusting said mem- 
ber with relation to said air-gap. 
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8. A variable inductive resistance, having 
a magnetic field, provided with a transverse 
air-gap, and a magnetic closing device there- 
for, the adjacent side of said closing device 
extending approximately at right angles to 
the normal path of the magnetic flux. 

In testimony whercof I havesigned my name 


to this specification in the presence of two sub- 
scribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Gro. H. MaxweE i, 
R. S. Forp. 
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Lo al whom. it may concern: 

Be it known that 1, THomas B. Kiyrawe, 
a citizen of the United States, residing at 
Boston, county of Suffolk, State of Massa- 
chusetts, have invented a certain new and 
useful. Improvement in Apparatus’ for 
Forming a. Smooth Surface on Metal while 
being Milled, of which the following is a 
specification, reference being had therein 
to the accompanying drawings. 

in the use of machines for milling down 
the surface of metallic bars or thinning 
down the bars to bring them to the requisite 
thickness, that is, surfacing them, as it is 
termed in the trade by the use of milling 
cutters, and of other cutters, 1 is well known 
that the chips formed by the cutter adhere 
to the cutting edges of the blades or teeth 
more or less, thus absolutely preventing 1, 
perfectly smooth surface being formed on 
the:bar which is being worked, and in fact 
often times after a few turns of the cutter 
the chips accumulate so that by reason of 
their burring effect on the surface of the bar 
while.the cutter is in operation, the surface 


of the bar becomes very much roughened. | 


The softer the metal of the bar which is 
being worked, the rougher will be the sur- 


face after the cutter has been over it. This - 


is noticeable to some extent in steel bars 
bué-it is especially noticeable in the softer 
metals such as aluminum, copper and lead. 
Tn copper and lead it 1s true to a very 
marked degree. 

In many kinds of construction where 
metal bars are employed, it is extremely im- 
portant, in fact absolutely necessary, that 
the surfaces shall be very smooth, for in- 
stance in the construction of crank cases for 
automobiles where it is important that the 
joints shall be very tight, the overlapping 
suriaces at their jomts should be very 
smooth. It is also essential in aeroplane 
construction where aluminnm is used to a 
considerable extent. 

One object of the present invention is to 
provide a method of thinning down a me- 
tallic bar or plate and at the same operation 
forming a smooth surface on the face of the 
metal, said method consisting of surfacing 
the bar or plate by a cutter and clearing 
the cutting edge of the cutter automatically 
each time that the cutting edge passes out 


Specification of Letters Patent. 


Patented Apr. 6, 1920. 


Serial No. 284,269. 


of contact with the metal plate before it 
again comes into operative contact with the 


' plate. 


_ Another object of the present invention 
is to provide an attachment for a milling 
machine which can be readily attached to the 
milling machines in ordinary use to auto- 
matically free the cutting edges of the blades 
of the milling cutter from the chips as fast 
as they are formed. Another object of the 
invention is to provide means for connect- 
ing the attachment with the milling machine 
in such manner that the cleaning device 
may be adjusted when desired, either in an 
operative position with relation to the mill- 
ing cutter or cut of operative position as 
desired. 

Vhe invention will be fully understood 
from the following description when taken 
in connection with the accompanying draw: 
ings and the novel features thereof will be 
peinted out and clearly definecl in the claims 
abt the close of this specification. 

In the drawings, Figuré 1 is a view in 
elevation, partly in section, of a portion of 
a milling machine, having attached thereto 
one form of a device embodying the inven- 
tion. 

Hig. 2 is a plan view of a portion of the 
top of the milling machine and the attach- 
ment embodying the invention, 

Referring now to the drawings, 1 is a 
platen of 2 milling machine, partly broken 
away, the lower portion of the machine 
being omitted. A milling cutter 2 is mount- 
ed on an arbor 8 which is journaled in the 
column or arbor support 4. The arbor 3 
ig driven by any suitable mechanism. A 
hotizontal arm 5 is mounted on the upper 
part of the arbor support 4, and mounted on 
said azm 5 is a yoke or hanger in which 
is journaled a rotary brush 6. In the form 
of device shown in the drawings, the hanger 
in which the brush 6 is journaied comprises 
two depending arms 7 parallel with each 
other which are respectively provided at 
their upper ends with straps 8 which en- 
circle the arm 5, each of said straps being 
split transversely so that the strap may be 
spread open somewhat to permit, its adjust- 
ment on the arm 5. Each strap has a boss 
31 on the outer periphery near one end, 
which is connected with the boss on the cor- 
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responding end of the other strap by a tie 
rod 9, and the other ends of the two straps 
are connected together by a tie rod 10 which 
is journaled in the two bosses 12, 12 on the 
outer periphery of the two straps near the 
said other ends. The two tie rods are con- 
nected together by links i1, 11. An eccen- 
tric 13 is carried by the rod 10 at each end 
thereof. The rod 10 is provided with a lever 
arm. 14 whereby said arm may be rotated. 
By rotating the said rod 10 the eccentrics 
13, 18 are rotated in a manner to close or 
open the straps 8, 8 according to the clirec- 
tion of rotation of the eccentric, thereby 


causing the straps to grip or loosen their 


hold as the case may be on the arm 5. The 
straps are loosened for the purpose of per- 
mittine adjustment of the hanger on the 
arm 5 and are tightened again to clamp the 
hanger in its adjusted position. When the 
straps are loosened the hanger may be 
turned on the arm so as to swing the brush 
up out of contact with the cutter, as shown 
in dotted lines in Fig. 1, and the straps 


may then be tightened to hold the brush in 


the said inoperative position. 

The brush 6 is preferably a bristle brush 
of cylindrical form, the tufts of the bristles 
being set into a cylindrical head 14 which 
is mounted fast on a shaft 16. The bristles 
are preferably short and stiff. Said shaft 
16 is journaled in the depending arms 7 of 
the hanger. 

By properly adjusting the hanger radially 
on the arm 5 the brush may be positioned 
so that the bristles will engage with the 
blades of the milling cutter 2 as shown in 
Fig. 1. 

For the purpose of cleaning the blades of 
the cutter 2 the brush 6 should be rotated 
continuously when the cutter 2 is being ro- 
tated, and it is important that it should be 
driven in a clirection so that the bristles 
of the brush will engage particularly with 
the cutting edges of the blades of the cutter, 
hence they should be rotated so that the 
travel of the blades and of the bristles of 
the brush will be in the same direction when 
they are in contact with each other, but at 
different speeds. It is preferable to have the 
brush travel faster than the cutter. Any 
suitable means of accomplishing this result 
may be employed. The means shown are 
as follows: : 

Mounted on the end of the spindle 19 
which carries the cutter arbor 3 is a driving 
gear 17 which engages with a. gear 18 
mounted on the arm 5, the said two gears 17 
and 18 being as one to one. Mounted fast 
on arm 5 is a gear 20 of smaller diameter 
than the gear 18. As shown in the draw- 
ings, gear 20 is formed integral with the 
gear 18. Said gear 20 engages with an idler 
21 mounted on a stud 22 carried in one of the 
arms 7 and said idler engages with a gear 
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23 mounted on the brush shaft 16. The 
gears 20 and.23 are shown as proportioned 
three to one, so that the brush will make 
three revolutions while the cutter 2 makes 
one revolution. It will thus be seen that 
when the paris are adjusted as in Fig. 1, 
during the rotation of the milling cutter the 
brush will be ‘constantly traveling at a 
greater rate of speed than the cutter and 
will be operative on the front or cutting 
edges of the blades of the cutter 2 and 
thoroughly clean the cutting edges of the 
blades from the chips of the metal which 
may be cut away from the surface of the 
bar which is being milled. The bristles be- 
ing short and stiff and the cutter constantly 
turning its blades into the ends of these 
bristles, this causes a powerful thrust upon 
the particles of metal adhering to the blade 
so that the brush has two functions, it not 
only acts as a brush to wipe the particles 
trom the blades, but it also acts as a matting 
tool upon the adhering particles and thrusts 
them away from the cutting edge. The 
drawing shows a bar 24 mounted on the feed 
block 251 in the process of being milled. 

I have found that the chips or fine parti- 
cles of metal which are cut from the bar 
which is being operated upon are less likely 
to adhere to the cutter, or if they do ad- 
here to the cutter, they are more easily 
brushed away, if the blades of the cutter are 
kept oiled. Inasmuch as it is not desired 
to have a large amount of oil on the cutter 
at any time, but rather to keep the blades 
slightly oiled all of the time, I have found 
it productive of good results to keep the 
brush 6 oiled and to oil the blades by means 
of the brush 6 at the same time that the 
brush cleans the blades. In order to keep 
the brush 6 constantly oiled without drip- 
ping I provide an oiling roll which is of the 
same width as the brush and against which 
the brush will contact during its rotation. 

This oiling roll is preferably a pad of 
felt 25 or other equivalent material mounted 
on the periphery of a wooden core 26. The 
said roll is mounted loosely on a shaft 97 
so as to be rotatable thereon. ‘Said shaft 27 
is mounted fast in the arms 28 which are 
pivotally connected at 29 with arms 30 
which project from the outer periphery of 
the straps 8 of the hanger which carries the 
brush. By reason of the pivot connection 
of the arms 28 with the straps § the oiler 
roll 25 will when the device is mounted as 
shown in Fig. 1, drop by gravity into con- 
tact with the brush roll 6. 

The pad 25 is sufficiently saturated with 
oil so that as the brush in its rotation en- 
gages the periphery of the ofl pad the bris- 
tles of the brush will be constantly re- 
oiled. 

The oi roll need not have any independent 
means for rotating the same but it will be 
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caused to rotate by its frictional contact 
with the brush so that all portions of the 


periphery of the oil roll will successively be . 


brought into operative contact with the 
brush. 

While I have described one form of at- 

tachment for a milling machine whereby the 

blades of the cutter are cleaned automati- 
cally during the rotation of ee cutter, I 
do not intend to limit the 
particular form of mechanism shown, said 
mechanism being illustrative of one form of 
means for cleaning the blades. My inven- 
tion resides broadly in the idea of auto- 
matically cleaning the cutting edges of the 
bindes during the movement of the cutter 
after each operative contact of a blade be- 
fore it again comes into operative engage- 
ment with the metal which is being milled, 
or in other words, it resides broadly i in the 
method of cutting down the surface of a 
metal plate in such manner as to constantly 
leave a smooth surface where it is milled 
down, said method consisting of removing 
the metal from the surface by a cutter and 
cleaning the cutting edge of each blade au- 
tomatically each time after it leaves the 
metal before it gain comes into contact with 
the metal. 

What I claim is: 

i. In combination with a milling machine 
having a rotary cutter, a rotary bristle brush 
whose axis extends parallel with the axis of 
the cutter, a yoke in which said brush is 
journaled, a supporting shaft parallel with 
the axis of said brush, means for adjustably 
securing said yoke to ‘said shaft to maintain 
the brush parallel with the axis of the cut- 
ter, the yoke being adjustable to change the 
position of the brush toward and away trom 
the cutter, and means for maintaining the 
yoke in its adjusted position, so that the 
brush may be maintained either in engage- 
ment with the cutter or entirely free from 
the cutter, as desired. 

2, Tn combination with a milling machine 
haying a rotary cutter, a rotary brash whose 
axis is parallel with the axis of the cutter, a 
mount in which said brush is journaled, so 
located that the brush engages with the 
cutter during the rotation, and a rotary oil- 
ing roll which engages with the periphery 
of the brush throughout the length of the 
brush, and bears with a pressure on said 
brush. 

3. In combination with a milling machine 
having a rotary milling cutter, a rotary 
brush whose axis extends parallel with the 
axis of the cutter, and means for supporting 
said brush in relation to the said cutter, 
said supporting means comprising a shaft 
which extends parallel with the axis of the 
brush and of the cutter, a strap adjustably 
secured to said shaft, an arm projecting 
from said strap and having bearings in 


clans to ‘ the. 


3 


which said brush is journaled, said strap . 


being adjustable on said shaft whereby the 
bearing for the brush is radially adjustable 
to vary the position of the brush with rela- 
tion to the cutter. 

4, In combination with a milling machine 

having a rotary milling cutter, a rotary 
brush whose axis extends par allel with the 
axis of the cutter, and means for supporting 
said brush in relation to the said cutter, 
said supporting means comprising a shatt 
which extends parallel with the axis of the 
brush and of the cutter, a strap adjustably 
secured to said shaft, an arm projecting 
trom said strap and having bearings m 
which said brush is journaled, said ‘strap 
being adjustable on said shaft whereby the 
bearing tor the brush is radially adjustable 
to vary the position of the brush with rela- 
tion to the cutter, an oiling roll and an arm 
projecting from said strap with which said 
oiling. roll is pivotally connected in such 
manner that the oiling roll bears upon the 
periphery of said brush. 

5. In combination with a milling machine 
having a rotary milling cutter, a rotary 
brush located; m. position to engage the 
blades of the cutter durimg the rotation, and 
an adjustable mount for the brush, said 
mount being adjustable to bring the ‘brush 
into position to engage the blades of the 
cutter and to shift the brush out of engag- 
ing position, and means for maintaining 
the mount with the brush in the adjusted 
position, either in engagement with the cut- 
ter or entirely free from engaging position 
with the cutter, as desired. 

6. In combination with a machine having 
a rotary milling cutter, a rotary brush, 
means for holding the brush so that it may 
at will be located in position to engage the 
blades of the cutter during the rotation or 
in a position where it will be out of engage- 
ment with the cutter, and means for main- 
taining the brush m the adjusted position, 
either In engaging position with the cutter 
ov entirely out of engaging position as de- 
sired, 

7. In combination with a milling machine 
having a rotary milling cutter, a brush 
which extends alongside of the cutter its 
full length, means for holding the brush m 
a position to engage the blades of the cutter 
during the rotation, means for rotating both 
the brush and the cutter, and a rotary ‘oiling 
member which engages with the br sh 
throughout the entire length of the brush 
and thereby applies oil to the brush as the 
brush and oiling member rotate in engage- 
ment with each other. 

8. In combination with a milling machine 
having a rotary milling cutter, a rotary 
bristle brush, means for holding the brush 
in a position to engage the blades of the 
cutter during the rotation, means for rotat- 
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ing the cutter and the brush, and means for 
automatically applying oil to the said brush 
during the rotation. 

9. In combination with a milling machine 
having a rotary cutter, a rotary bristle 
brush, means for holding the brush in a 
position to engage the blades of the cutter 
during. the votation, means for rotating 
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the cutter and the brush, a second rotary 
member located in position to engage said 


_ bristle brush, said second votary. member 


being provided with an oil pad on ‘its periph- 

ery ‘whereby it maintains the ends of the 
bristles of said first brush in an oily state. 

In testimony whereof I affix my signature. 
THOMAS B. KINRAIDE. 
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Vorrichtung zur Erzeugung elektrischer Entladungen. 


Patentirt im Deutschen Reiche vom 21. Marz 1899 ab. 


Die neuerliche Entwickelung auf elektrischem 
Gebiet, insbesondere in Richtung der experi- 
mentellen Arbeit mit statischer Elektricitat er- 
fordert Entladungen von solch enormem Po- 
tential bezw. Mengen aufgespeicherter Elektri- 
citat, dafs die tiblichen Vorrichtungen, indem 
sie sehr rasch unwirksam werden oder der 
Zerstérung unterliegen, unzureichend geworden 
sind. 

Dieser Uebelstand wird der vorliegenden 
Erfindung gemafs beseitigt durch die Ver- 
wendung des bekannten Kohlrausch’schen 
Plattencondensators als Funkengeber zur Er- 
zeugung oscillirender Entladungen, d. h. es 
wird die Entladung bewirkt vermittelst zweier 
unter Belassung eines Funkenraumes  streng 
parallel zu einander angecrdncien Flachen von 
grofser Ausdehnung. 

Die Erfindung ist in zwei Beanies in den 
beiliegenden Zeichnungen veranschaulicht. 

Fig. 1 zeigt in Scitcnansicht eine sehr ein- 
fache Ausfiihrungsform und 

Fig. 2 in gleicher Darstellung eine mit Kiihl- 
vorrichtung fiir die Entladungsplatten  ver- 
sehene Abanderung ; Fig. 3 ist die Oberansicht 
zu Fig: 2. 

Die Entladungselektroden bestehen aus den 
metallenen Platten oder Scheiben g g', welche, 
mit mdglichst ebener Oberflache versehen, streng 
parallel zu einander angeordnet sind; der Luft- 
raum zwischen den Platten bildet den Funken- 
raum. Je gréfser die Scheiben sind, um so 
gréfsere Condensatorcapacitat besitzen sie, und 
durch einen um so weiteren Zwischenraum 
Jassen sie Funken tiberschlagen. 

‘Die Scheiben bezw. Platten g g! sind behufs 


Aenderung des Widerstandes des zwischenge- 
schalteten gasférmigen Dielektrikums verstellbar 
gemacht. Aus den Zeichnungen, in denen die 
hierzu vom Erfinder angewendete Einrichtung 
veranschaulicht ist, ersicht man, dafs eine An- 
zahl Sdulen g? angeordnet ist, auf deren pbs 
mit Gewinde versehene Enden Muttern g? ge- 
schraubt sind mit Schultern aun Aufsetzen der 
oberen Scheibe oder Platte g?. 

Die Gegenscheibe g ruht auf einer Unter- 
lage oder einem Tisch g*; sie ist lose in 
einem Sdulchen g® gehalten und wird ftir ge- 
wohnlich gegen ihre Unterlage gezogen durch 
eine Schraubenfeder g®, welche in einem von 
der Unterlage herabhangenden Gehause g’ an- 
geordnet ist. Diese Feder g® sttitzt sich mit 
dem unteren Ende gegen den Boden des Ge- 
hauses und mit dem oberen Ende gegen eine 
Scheibe g*, welche durch eine Schraube g? 
festgehalten ist, deren Kopf in der Scheibe ¢ 
zur Centrirung derselben versenkt ist. Die 
Scheibe g ist auf der Unterseite mit einer An- 
zahl, auf der Zeichnung z. B. drei, Vertiefungen 
versehen zur Aufnahme der oberen Enden von 
Stiitzen g 1°. Letztere sind von genau gleicher 
Lange, so dafs sie die Scheibe g absolut . 
parallel zur Gegenscheibe g! halten. Von der 
Unterseite der Unterlage g* ragt nach unten 
ein Zapfen g!! (Fig. 3), welchen’ das gegabelte 
Ende g™ eines Hebels g!® umfalst, der in g™ 
drehbar auf einer Sdule g™ gelagert ist. In- 
folge dieser Einrichtung ist die genaueste Ein- 
stellung in einfacher Weise erméglicht, indem 
man durch Drehen des Hebels (nach der einen 
oder anderen Seite) den Stiitzen g’ eine 
grofsere oder geringere Neigung ertheilen und 


dadurch den Abstand zwischen den Scheiben 
gg! entsprechend vergréfsern und verringern 
kann. Die Muttern g? dienen griéberer Ein- 
stellung durch Heben oder Senken der oberen 
. Scheibe. 

In den Fig. 2 und 3 sind hohle Scheiben g g! 
in Verbindung mit Wassercirculationsrdhren g!8 
gezeigt, um jeder Erwarmung unter aufserge- 
woéhnlichen Umstinden begegnen zu kénnen. 
Fiir gewdhnliche Umstande ist diese Vorkehrung 
vollig tiberfltissig. : 

Sind die Scheiben auf den Entladungs- 
flachen vollstindig oxydirt, so kann man sie 
umwenden und die Kehrseiten als Entladungs- 
flichen benutzen. Sind auch diese oxydirt, so 
kann man die Scheiben leicht herausnehmen 
und blank machen, ohne eine ihrer Einstel- 
lungen zu zerstéren. 

Die Erfindung erméglicht unter Entwicke- 
lung von nur wenig Warme die jaéhe Ent- 
ladung eines Condensators bei Erreichung einer 
bestimmten Ladung unter Erzeugung von Os- 
cillationen, wie sie mit gleicher Rapiditat, 


Ktirze und Scharfe vermittelst der Entladung 
awischen Kugel und Spitze nicht erzielbar 
sind. 


PaTEnNT-ANSPRUCHE: 


1. Eine Vorrichtung zur Erzeugung elektri- 
scher Entladungen, gekennzeichnet durch 
die Verwendung des Kohlrausch’schen 
Plattencondensators als Funkengeber. 

2. Eine Ausfiihrungsform der unter 1. ge- 
schtitzten Vorrichtung, bei welcher eine der 
Entladungsoberflachen vom drei oder mehr 
Stiitzen von gleicher Lange getragen wird, 


welche so angeordnet sind, dafs sie zur’ 


Regelung des gegenseitigen Abstandes der 
Entladungsflachen zusammen geneigt- wer- 
den kénnen. 

3. Eine Ausftihrungsform der unter 1. ge- 
schtitzten Vorrichtung, bei welcher die Ent- 
ladungsoberflachen mit Circulationsvorrich- 
tung behufs Durchleitung von Kithlwasser 
versehen sind. 
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UNITED STATES 


Patented March 21, 1905. . 


PATENT OFFICE. 


HOWARD JACKSON, OF NEWTON, MASSACHUSETTS. 


DETONATOR OR AUXILIARY PROTECTIVE ALARM SPARK-GAP FOR HIGH-FREQUENCY APPARATUS. 


SPECIFICATION forming part of Letters Patent No, 785,671 » dated March 21, 1905. 
Application filed July 27, 1904, Serial No. 218,438, 


To all whom tt may concern: 

Be it known that I, Howarp Jackson, a citi- 
zen of the United States, and aresident of New- 
ton, Massachusetts, have invented an Improve- 
ment in Detonators or Auxiliary Protective 
Alarm Spark-Gaps for High-Frequency Ap- 
paratus, of which the following description, 
in connection with the accompanying draw- 
ings, is a specification, like letters on the draw- 
ings representing like parts. 

The increased efficiency of high-frequency 
apparatus of the kind employed in connection 
with X-ray work, therapeutical work, and the 
like has occasioned the placing in the hands 
of novices and the unskilled of apparatuses 
more or less complex and requiring heavy and 
dangerous currents; and the present invention 
has for its object the provision of protecting 
mechanism for the apparatus in the form of 
means for automatically notifying the user of 
such apparatus in case anything goes wrong. 

My invention includes in its preferred em- 
bodiment means for promptly notifying the 
user both by sound and sight and also by the 
sense of smell whenever an open circuit or 
other breakdown occurs. 

The constructional details of my invention 
and the operation thereof and further result- 
ing advantages will appear more fully in the 
course of the following description, reference 
being had to the accompanying drawings, in 
which I have illustrated one embodiment of 
my invention. 

In the drawings, Figure 1 isa fragmentary 
view of a cabinet, showing my invention ap- 
plied thereto. Fig. 2 isan enlarged front ele- 
vation thereof. Fig. 3 is a cross-sectional 
view taken on the line 3 3, Fig. 2. Fig. 4 isa 
diagrammatical view showing the circuit con- 
nections 

Inmany ways a breakdown is liable to occur 
inthe use of the kind of apparatus in question— 
as,for example, if thespark-gap be improperly 
connected or accidentally omitted (as it often 
is for removal in cleaning or renewing) and 
the current is turned on the back discharge 
from the condenser will break down the in- 
sulation of the transformer—or the conduc- 
tors from the condenser to the induction-coil 
or step-up transformer may become detached 


or imperfectly attached, in which case the 
whole output is thrown into the condenser 
and not having any other path to discharge 
excepting through the transformer immedi- 
ately punctures the insulation thereof, as be- 
fore. Accordingly I have provided an aux- 
iliary device in the form of a spark-gap per- 
manently in circuit and so situated as to be 
plainly visible at all times, being preferably 
on the outside of the box or case in which the 
apparatus is situated and also preferably con- 
taining means for giving off an offensive or 
pungent odor when heated, said auxiliary 
spark-gap being so adjusted as to be inopera- 
tive when the main circuit is working nor- 
mally, but becoming operative instantly when 
the main circuit operates abnormally. 

My invention is capable of a wide variety 
of embodiments, the form herein shown, how- 
ever, being preferred because of its neat ap- 
pearance, compactarrangement, and certainty 
and efficiency of action. 

Referring to Fig. 4, I have indicated a 
transformer a, connected by wires 4 ¢ to an 
induction-coil ¢, a Kinraide coil being shown 
for convenience, (see Patent No. 615,653, 
December 6, 1898,) operated in connection 
with a spark-gap ¢ and a condenser / in the 
usual manner. I introduce across the circuit 
an auxiliary spark-gap or detonator g, being 
herein shown as between the transformer @ 
and the condenser /, although it is obvious 


that it may be on the other side thereof or - 


otherwise located, provided it is connected 
around the part or parts which are liable to 
cause the trouble. Theconstructional details 
of the preferred embodiment of this auxiliary 
spark-gap or detonator are shown best in 
Figs. 2 and 8, where it will be seen that the 
box or cabinet / is cut away at /’ to provide 
a free and unrestricted opening to the in- 
terior, and over this opening /' 1 secure a 
heavy insulating-block g’, of porcelain, glass, 
or other suitable non-inflammable material, on 
which are mounted opposite electrodes or dis- 
charg@é-buttons g’, shown as retained by screws 
g’, which also serve to retain protectors g* of 
hard rubber or other insulating and odoriter- 
ous material. Binding-posts yg’ connect the 
wires 0 ¢ at their inner ends and engage the 
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electrodes g* as far apart as possible to pre- 
vent any danger of sparking across on the in- 
side of the box. To make a distinctive and 
very loud noise and also to prevent any pre- 
liminary brush discharges, which might cause 
a sudden discharge, tending to annoy and in- 
terfere with the steadiness of the main ap- 
paratus, I make the electrodes g’ g” circular 
in form, with rounded edges. This permits 
the electrodes tobe brought almost as close 
together as the plates of the main spark-gap, 
without any tendency, howeyer, to operate 
during the normal operation of the apparatus. 
The protectors g’ are the same shape as the 
electrodes ” and overhang the latter, so as to 
prevent the operator from accidentally com- 
ing in contact with said clectrodes, and yet 
leave the latter sufficiently exposed to permit 
the free circulation of air and to permit the 
are to be visible whenever the detonator is 
called into action. ‘The clectrodes * ¢* are 
adjusted apartsu ficiently to provide aslightly 
greater resistance than that of the coil @ and 
spark-gap e, which carry the oscillating cur- 
rent from the condenser, the adjustment of 
the device g determining the amount of strain 
that can be thrown upon the apparatus. 
amount of strain will usually be greater or 
less, according to the character of the insula- 
tion of the transformer ¢ The latter is one 
of the most expensive portions of such an ap- 
paratus, and hence it is desirable to protect 
it in any event, and therefore the electrodes 
gg are usually adjusted from each other 
such a distance as to give prompt notice of 
any back discharge fromthe condenser or other 
similar danger liable to break down the insn- 
lation of the transformer. 

In use if the apparatus is in proper condi- 
tion, with all the parts properly adjusted and 
connected, the current passes in usual manner 
from the transformer a by the conductors } ¢ 
to the condenser, whose discharges are passed 
through the coil ¢ by the action of the spark- 
eap ¢ If now anything should occur to in- 
crease the resistance of the circuit or cause a 
breakdown therein, the current will immedi- 
ately set the detonator g in operation, prefer- 
ring this path of relatively low resistance to 
overcoming the impedance of the transformer, 
causing a loud and startling noise because of 
the discharge between the electrodes ¢” g’, and 
as the device g is in plain sight the blinding 
light therefrom will also attract attention, 
and simultaneously therewith the smoking of 
the rubber protectors 7’ will compel attention 
by the sense of smell. Thereupon the opera- 
tor instantly shuts off the current and is then 
at liberty to investigate at his leisure the cause 
of the trouble. 

It will be evident that the apparatiis may 
be guarded with any degree of nicety desired, 
according to the distance apart of the elee- 
trodes g’g*. The auxiliary spark-gap or deto- 
nator remainsicleorinactiveatall times during 
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the proper running of the apparatus to which 
it is applied, but is ever present and effective 
for warning the operator of any dangerous 
tendency of the condenser-current to flow 
back to the transformer. It does not depend 
in any way upon any special winding or con- 
tain any spring-actuated device or other mov- 
able parts; but it consists simply of a spark- 
gap not requiring any skill or understanding 
or attention on the part of the operator. 

Asalready intimated, Iam aware that many 
changes in form, arrangement, and combina- 
tion of parts may be resorted to without de- 
parting from the spirit and scope of my inven- 
tion. 

Having fully described my invention, what 
I claim, and desire to secure by Letters Patent 
of the United States, is-- 

1. An apparatus of the kind described, com- 
prising an electric circuit, a cabinet, contain- 
ing means for impressing thereon a high-fre- 
quency current, and a translating device, and 
means mounted on said eabinet in open view 
for giving instant visual warning wpon the 
flow of destructive abnormal current, said 
means being protécted from accidental con- 
tact. 

2. A high-frequency cabinet for therapeu- 
tical work and the like, containing circuit-wires 
leading from a suitable source of current, a 
high-frequency high-potential disruptive dis- 
charge mechanism within said cabinet to op- 
erate in connection with said circuit, and an 
auxiliary detonator in parallel with said mech- 
anism at the high-frequency high - potential 
end of said circuit, for giving instant audible 
warning upon the flow of destructive abnormal 
current. 

3. A high-frequency cabinet for therapeu- 
tical work and the like, containing circuit-wires 
leading from a suitable source of current, a 
high-frequency high-potential disruptive-dis- 
charge mechanism within said cabinet to op- 
erate in connection with said circuit, and means 
responsive to the flow of destructive abnormal 
current for generating instantly a volume of 
bad-smelling vas or smoke capable of immedi- 
ately permeating the atmosphere to the dis- 
tance usually oecupied by the operator, for 
giving warning to said operator by the sense 
of smell, said gas- generating means being 
mounted in an exposed position on said cabi- 
net whence the said oas can freely escape in 
large volumes for the purpose set forth. 

4. A high-frequency device for therapeu- 
tical work and the like, comprising a cabinet, 
containing a transformer, acondenser, aspark- 
gap device, and a translating device, and an 
electric circuit connecting said apparatus for 
producing a high - frequency high - potential 
disruptive discharge, and an auxiliary spark- 
gap device mounted on the outside of said 
cabinet and connected across said circuit be- 
tween said transformer and said translating 
device, said auxiliary device being normally 
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inactive but capable of instant operation upon 
the flow of abnormal current for giving warn- 
ing to the operator for preventing damage to 
the transformer. 

5. A case containing electrical apparatus 
and having an aperture therethrough, a non- 
inflammable insulating-plate secured thereto, 
aspark-gap device mounted on said plate, and 
overhanging protecting means for said spark- 
gap. 

6. A spark-gap device, comprising a sup- 
port of non-inflammable insulating material, 
opposite electrodes mounted fiat against the 
top surface thereof, and overhanging protec- 
tors mounted directly on said electrodes for 
preventing accidental contact therewith while 


‘leaving the spark-gap exposed and visible. 


7. A spark-gap device, comprising a sup- 
port of non-inflammable insulating material, 


opposite electrodes mounted thereon, and pro- 
tectors mounted on said electrodes projecting 
over the discharge-gap, said protectors being 
composed of odoriferous material becoming ac- 
tive in the presence of the arc from said elec- 
trodes. 

8. A spark- gap device, having separated 
electrodes provided adjacent their discharge 
ends with material capable of emitting an 
odoriferous smoke when heated by the dis- 
charge, for giving warning to the operator. 

In testimony whereof | have signed my name 
to this specification in the presence of two sub- 
scribing witnesses. 


HOWARD JACKSON. 


Witnesses: 
Gro. H. Maxwe tt, 
Eminio A. CaRDARELLO. 
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To atl whom it may concern: 

Be it known that I, THomAs B. KInrRAIpE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement.in 
Electrical Apparatus, of which the following 
description, in connection with the accom- 
panying drawings, is a specification, like let- 
ters on the drawings representing like parts. 

My invention is herein shown as applied to 
dynamos or motors, and it resides in the dis- 
covery or application of a new principle of 
winding, by which the lines of magnetic force 
are conveyed from a larger area to a smaller 
area for use, thereby producing polarization 
without any large extent of interior repul- 
sion, such as is manifested in bar or cylin- 
drical magnets or pole-pieces. 

My invention might be termed a “‘ focalizer” 
or ‘magnetic transformer” forthe reason that 
it focalizes at the center all the lines of force 
from the successively longer turns toward the 
periphery. This gives quantitative effect and 
transforms the magnetic effect due to the lines 
of force from the longer turns at the -periph- 
ery into magnetic potential at the center. 

My invention will be more fully appre- 
hended from the following description, taken 
in connection with the accompanying draw- 
ings, which are illustrative of different om- 
bodiments of my invention. 

In the drawings, Figures 1 and 2 are cen- 
tral vertical sections of field-magnets con- 
structed and wound to embody my inven- 
tion. Tig. 8 is a view in side elevation, and 
Fig. 4 is a sectional perspective, of another 
form of field-magnet for a dynamo or motor 
embodying the same principles. Fig. dis a 
central vertical section, and Fig. 6 a side ele- 
vation, (partly broken,) of still another con- 
struction embodying the same invention, 
these figures showing the foealizer-field with 
extension-poles. 

In Fig. 1 I have shown a field-magnet hav- 
ing two opposite pole-pieces a a’, which, it will 
be understood, codperate with an armature, 
which, however, is not shown, inasmuch as 
it does not constitute part of my present in- 
vention, my invention relating to the form 
and arrangement of the field-winding. ‘The 
field-winding is indicated at 6, where it will 
be seen that instead of being wound around 
the pole-piece in the form of a cylinder, which 


would be the usual winding, itis wound with 
progressively longer coils or turns, the short- 
est turns being at b' and increasing in length 
from that point to the outer or peripheral 
turns at b*. Preferably the winding is very 
thin, in order that it may have direct action 
upon an extended area of the magnetic-field 
material, and I have herein shown the re- 
spective poles as energized from the opposite 
parallel surfaces a’ a, thereby producing a 
motor or generator of the iron-clad type. 

In Fig. 2 the pole-pieces aa’ are at the cen- 
ter of disks at a5, connected at a® to consti- 
tute virtually one magnet. 

Figs. 5 and 4 alsoshow disk-shaped fields in 
which the pole-pieces « a’ project in opposite 
directions from the hubs a’ of similar cast- 
ings a’, the latter preferably having exten- 
sions a** thereof to constitute journal-bear- 
ings for the armature-shaft. (Not shown.) 

Figs. 5 and 6 show a four-pole alternator 
having a split winding made up of the two 
parts 6° b*, which act on the disk-shaped field- 
magnets a’ the same as in the other figures, 
the difference being, however, that the pole- 
pieces a are spread apart or extended, an 
armature being shown in position having 
stampings in the form of flat oblong strips of 
sheet metal c, bent at right angles opposite 
the pole-pieces and containing armature- 
windings c’ c?, which may or may not rotate 
with the armature, asmay be preferred. This 
form of winding focalizes the magnetic lines 
to the best advantage and produces a quan- 
titative effect at the pole-piece at the center. 

One advantage of my new system or man- 
ner of winding is that much less winding is 
necessary for giving a practically-saturated 
pole-piece, and, moreover, the polarization 
of the lines of magnetic force takes place in 
the most natural manner without interior re- 
pulsion or pressure except at the place of use 
where required, and the lines of force are not 
wasted and dissipated. Their natural and nor- 
mal outlet or direction of movement in or on 
the iron is toward the pole-piece at the cen- 
ter, where the polarization is desired. Also 
by having the winding spread out in thin 
layers, aS shown especially in Figs. 1 and 2, 
there isa minimum conflict of lines of force in 
the windings themselves, there being merely 
enough thickness of winding over the surface 
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of the iron to generate just the number of 
lines of force which can be accommodated by 
the iron. 

By this system of winding the field offers 
less resistance to the flow of the energizing- 
current, the strength of the field at the pe- 
riphery being almost nil, while at the center 
the concentration gives great strength, and 
on account of this low resistance I am en- 
abled to obtain a much higher degree of satu- 
ration in the coil of the armature, and in con- 
sequence much greater efficiency from the 
machine. 

By spreading the pole-pieces, as in Fig. 3, 
Tam enabled to employ an armature or sec- 
ondary winding of very many turns and 
small diameter, which produces high voltage. 

Ihave chosen for illustration in explain- 
ing my invention castings adapted to dyna- 
mos or motors; butit will be understood that 
my invention is not restricted in this respect, 
but may be used for transformers of various 
descriptions and, indeed, for a wide range of 
electrical work, and I intend herein to claim 
the same broadly. 

IIaving described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— 

1. In an electrical apparatus, an electro- 
magnet for producing a magnetic field, and 
means for polarizing or converging the lines 
of magnetic force of said magnet from a large 
area thereof to a smaller area or pole, said 
means including a winding spread out eoex- 
tensively with said large area and immedi- 
ately adjacent tothe surface of said magnet, 
substantially as and for the purpose set forth. 

2. In an electrical apparatus, an electro- 
magnet having its center of polarization snb- 
stantially coincident with the mechanical cen- 
ter of the magnet, said magnet extending 
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therefrom in a relatively thin body of con- 
stantly-increasing circumferential area from 
said center, and a relatively thin winding for 
said magnet, said winding having its turns 
constantly longer as they recede from said 
eenter of polarization, substantially as de- 
seribed. 

5. In an electrical apparatus, codperating 
magnets having central pole-pieces or places 
of polarization, said magnets each extending 
laterally in divergent directions from their 


-respective regions of polarization, and wind- 


ings for said magnets, said windings proceed- 
ing from said central pole-pieces outwardly 
along the surfaces of said radiating parts of 
the magnets in turns longer as they recede 
from the said pole-pieces, and said magnets 
inclosing their said windings between them, 
substantially as described. 

4. In an electrical apparatus, coéperating 
magnets having central pole-pieces or places 
of polarization, said magnets each extending 
laterally in divergent directions from their re- 
spective regions of polarization, and windings 
for said magnets, said windings proceeding 
from said central pole-pieces outwardly along 
the surfaces of said radiating parts of the 
magnets in turns longer as they recede from 
the said pole-pieces, and said magnets inclos- 
ing their said windings between them, the 
said pole-pieces being spread apart, and an 
armature to codperate with said pole-pieces, 
substantially as described. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Gro. H. MAXWELL, 
ALEXANDER C, PROUDFIT. 
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To all whonr it may concern: 

Be it known that I, Toomas B. KInRarps, 
of Boston, in the county of Suffolk and State 
of Massachusetts, have invented an Improve- 
ment in High-Speed Break and Induction Ap- 
paratus, of which the following description, 
in connection with the accompanying draw- 
ings, isaspecification, like letters on the draw- 
ings representing like parts. 

My invention has for its object the provi- 
sion of an improved break, particnlarly in- 
tended for use with induction-coils, and an 
improved means and method of operating the 
same. 

In certain classes of electrical work itis of 
peculiar advantage to have the fluctuations 
of the inducing-current dropped with extreme 
suddenness from their maximum, so thatin- 
stead of the usual sinusoidal curve the curve 
will presenta series of gradual rises followed 
by abrupt drops in substantially vertical 
lines. . 

The details of my invention will be pointed 
outin the following deseription, reference be- 
ing had to the accompanying drawings, and 
the invention will be more fully defined in the 
appended claims, also forming a part of this 
specification. 

Figure 1 isa diagrammatic view of appa- 
ratus arranged in accordance with my inven- 
tion. Figs. 2 and 2° are similar views, re- 
spectively, of slightly - modified arrange- 
ments. Fig. 8isa plan view of the preferred 
form of apparatus embodying my invention. 
ig. 4 is a view in front elevation of the ap- 
paratus shown in Fig. 3, parts partly in sec- 
tion and partly broken away to expose the 
operating parts. Fig. 5isa view of my ‘‘col- 
lector” applied toa well-known type of break. 
Figs. 6 and 7 are views of two forms of col- 
lector, that in Fig. 6 being of the preferred 
form shown in Figs.3and4, Tig. 8 is a frag- 
mentary detail in top plan, showing a rigid 
collector placed on the side of the hammer 
opposite the coil. 

My invention is intended for use either with 
alternating or direct currents. 

Referring to Fig. 1, it will be understood 
that A designaiesa usual alternating-electric- 
eurrentdynamo. Thisis connected toa usual 
transformer B, and in the circuit C C’ there- 
of are included the induction-coil D, break 


E, and condenser F of my invention, which I 
will now explain. The induction-coil may 
be of any suitable kind desired. The pyri- 
mary of the latter instead of connecting di- 
rectly to the main circuit at C’ is connected 
with one part f of a double condenser at C*, 
the other part f* of said condeuser having 
connection at C* with the break and through 
the latter with the part f thereof at C*, the 
condenser I° being connected at its opposite 
end to the main wire C’. 

The principle of operation of my improved 
apparatus so far as explained may be briefly 
stated thus: When the break is closed, the 
full current passes through the induction-coil 
by reason of the fact that the condenser has 
both its parts f f* in closed circuit therewith, 
the part f being always in closed circuit, as 
described, and the part J? being in closed cir- 
cuit through the connection C*, the closed 
break, and the connection C+ The core of 
the induction - coil is strongly magnetized 
upon the passage of this full current and im- 
mediately withdraws the hammer of the break 
from its anvil, so as to interrupt the current 
and thereby cut off that portion of it depend- 
ing apon the part f* of thecondenser. This 
causes at onceasudden drop in the inductive 
action of the coil. 

It will be noted that the hammer e of the 
break is provided with means positively to 
limit its movement, said means being shown 
in the form of a projection e' coéperating with 
a stop e’, preferably adjustable. (Indicated 
in Fig. | and shown more in detail in the pre- 
ferred form of my apparatus shown in Figs. 
3and 4.) By reason of this stop the length 
of the spark-gap between the hammer e and 
its anvil eis positively controlled, so that the 
time period of the interruptions may be reg- 
ulated to the requirements for throwing the 
charged condenser f? into the circuit for dis- 
charging it at the proper moment to acceler- 
ate the inductive action of the primary. 

In the figures last mentioned I show the 
preferred form of my break, in which it will 
be seen that the anvil is not at the end of the 
core, as is usual, but is at the side thereof, 
the core projecting from the coil sufficiently 
to enable this to be done. The reason for 
this is that I have found that by placing the 
hammer thus directly in the field of the great- 
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est number of lines of force the action of the 
apparatus is very materially improved, and 
in order to inerease the frequency and to get 
rid of the heating thereof, so that the break 
can be extremely rapid, I have made the sevy- 
eral parts thereof laminated, the core being 
preferably composed of a plurality of wires 
and the anvil of a number of plates secured 
together, although any other means of lami- 
nation is within my invention. 

A further feature of my invention resides 
in providing a collector G for the lines of force 
to direct them upon the hammer, thereby en- 
abling me tousea much smaller hammer than 
would otherwise be possible for the same 
effect. 

When formed as illustra 
és the collector consists of 

GY, preferably soft steel or ivon and prefer- 
ably laminated, placed within the field of 
force of the coil and immediately adjacent 
the haminer, thereby presenting to the ham- 
mer a field of strong magnetic intensity, so 
that it is equivalent to making the hammer 
much larger, ab the same time permitting a 
much smaller moving part than usual. Pref- 
erably this collector will be movable relatively 
to the hammer, so that its effect on the latter 
may be varied. 

In Fig. 7T have shown the collector G as 
pivoted at g and as having its lower end 
curved at g' adjacent the hammere. By this 
provision it will be seen that the amount of 
current delivered through the break is read- 
ily controled, inasmuch as the collector tends 
to gather in the lines of force and direct them 
to the hammer, so that if ie collector is in 
the full-line position, ig. 7, the greatest in- 
tensity will result, where wit the collector is 
in its dotted-line rostiona a less intensity will 
result, and this may be varied according to 
the position into which the collector is swung. 
The resultant effect upon the hammer is that 
ithasan active or sluggish movement, accord- 
ing to the position of the collector. 

When the collector is swung entirely away 
fron the hamuner, ox in ease it is omitted en- 
tively, the tendency of the hammer ts to lag 
or hi yng to the anvil as it is drawn away, 
whereas with the collector in its full-line po- 
sition, as shown, the action of the break is 
short and quick. 

In Fig. 5 T have shown one form of col- 
lector as atipliedl to a break having its ham- 
mer at the end of the core, the collect tor G* 
being therein shown as pivoted ona connect- 
ing or brace rod g? at the upper end of the 
posts lH’ 

In Figs. 5, 4, and 6 I have shown the col- 
lector having a bifurcated end in order to en- 
compass the hammer. In this case it will be 
understood that the regulator is composed of 
a plurality of pieces of metal stamped out 
and bound together te constitute its laminated 
body. 

The 


ted in Tigs. 8 and 
a body of metal 


coufiguration and position of the col- 


a greater ov a fewer number of the lines of 
foree or, inde ad, the entire fleld, according to 
the effect it is desired to produce wpon the 
hammer, one example being illustrated in 
Fig. 8, in which the eollector G is shown as 
nounted at the side of the hammer opposite 
the coil, With this construction whenever 
by the tearing off of small pieces of metal 
from the contact points the broak-gap | is par- 
tially short-cireuited when open the rapidlsy- 
inereasing lines of force are so concentrated 
by the collector upon the hanimer as to drag 
the latter sidewise toward the collector, thus 
overcoming the short circuit by shearing apart 

the fused particles : and separating tle pons 
the hammer then resuming its normal vibra- 
tion. 

In Big. 272 have shown another means of 
connecting the parts, D’ indie: ting a solen- 
oid for the purpose of drawing back the 
hammer of the — i, and an induection- 
coil being shown s inter posed between the 
break and the ninids of the condenser, a flat 
coil, sueh as I have shown in my applie: ation 
Serial No. 636,203, being herein shown as pre- 
ferred for this eiose: 1)? indicating the pri- 
mary, and thesecondary being shown by dot- 
ied lines. It will be understood that when 
the break is interrupted with a short spark- 
gap an extremely rapid oscillation takes place 
between the two parts (7° of the condenser 
F, and this effects an extremely rapid rise 
and fall of potential in the coil D*, thereby 
producing &  Vory elficient induetive action. 

Tn Fig. 2° T have shown an embodiment of 
ny invention arranged for use with a direct 
current. Iu this construction the solenoid 
D' operates the autom: tic break 4, the latter 
having a stop ¢, as before and for the same 
purpose. Whenthe attraction of the solenoid 
opens the break, the condenser 2” is rapidly 
charged and discharged with very high po- 
tential from the self-induction of the solen- 
oid D’ through the coil D°, then in series cir- 
eit with the condenser. By ihis means Tain 
enabled to use a direct current with a high- 
efficiency induction apparatus operated ly or 
in connection with a vibrator-break, 

Ly object in general is to increase the ef- 
ficiency of induction apparatus or pect s 
used in connection with break: s of the yibra- 
tor class. 

The above-described improvements of the 
break ov interrupter give it much sharper and 
improved action as well as inereased speed, 
and the method and means of operating an 
induction apparatus therewith or therefrom 
increase the extent or range of the [luectua- 
tions, giving the sharp ‘drop : from the top of 
the wave betore mentioned, togel fer with in- 
creased rapidity. The to] varies [77 of the 
condenser may be sopar wed provided the 
part f is in the closed circuit and the part /* 
is in an interrupted circuit, as before ex- 
plained. Moreover, my invention enables the 
operator readily to control the apparatus and 


lector may be otherwise changed to include | the character of the inductive action. 
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The invention is not restricted in anywise 
to the embodiments herein presented, as va- 
rious changes are within the scope thereof, 
and it is not otherwise limited than as defined 
in the following claims. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— 

1. The combination with an electric break 
having an electromagnet, an anvil, and a vi- 
brating hammer, of a collector to concentrate 
the lines of magnetic influence on said ham- 
mer, substantially as described. 

2. The combination with an electric break 
having an electromagnet, an anvil, and a vi- 
brating hammer, of a collector to concentrate 
the lines of magnetic influence on said ham- 
mer, aud means to vary the position of said 
collector relatively to said hammer, substan- 
tially as described. 

3. The combination with an electric break, 
having an electromagnet, an anvil, and a vi- 
brating hammer, of means to shear or drag 
sidewise the hammer from the anvil when- 
ever the break-gap between the hammer and 
anvil is partially short-circuited by the fus- 
ing or clinging of the metal at the contact- 
points, substantially as described. 

4, An electric break of the vibrator class, 
provided with a hammer composed of lami- 
nated material, substantially as described. 

5. In an electric break, acore, hammer, and 
collector, to concentrate the lines of magnetic 
influence on the hammer, said collector be- 
ing composed of laminated material, substan- 
tially as described. 

6. The combination with an electric break, 
having an anvil and a vibrating hammer, of 
a positive stop to limit and positively stop 
the movement of the latter from the anvil, 
substantially as described. 

7. The combination with an electric break, 
having an anvil and a vibrating hammer, of 
a positive stop to limit and positively stop 
the movement of the latter from the anvil, 
and means to adjust said stop, substantially 
as described. 

8. The combination with a break, having 
an anvil, a vibrating hammer, and a positive 
stop for the latter, of a condenser interrupted 
by said break, and an induction-coil in series 
circuit therewith, substantially as described. 

9, The combination with a break, having 
an anvil, anda vibrating hammer, of an elec- 
tric circuit operating the same and interrupt- 


C3 


ed thereby, an induction apparatus in said 
circuit, and a condenser having independent 
connections to said anvil and said hammer, 
substantially as described. 

10. The combination with an electric cir- 
cuit, including an induction apparatus, and 
an interrupter, of a double condenser also in 
said circuit, said induction apparatus having 
continuous connection with one part of said 
condenser and interrupted connection with 
the other part of the condenser, substantially 
as described. 

Il. The combination with an electric cir- 
euit, including an induction apparatus, and 
an interrupter including a hammer and an- 
vil, of a double condenser also in said circuit, 
said induction apparatus having continuous 
connection with one part of said condenser 
and interrupted connection with the other 
part of the condenser, and means to regulate 
the movement of said hammer so as to bring 
the discharge of the said interrupted part of 
said condenser into synchronism with the 
period of said circuit, substantially as de- 
scribed. 

12. The herein-described method of oper- 
ating an induction apparatus in a system in- 
cluding said induction apparatus, an inter- 
rupter, condenser, and source of electric en- 
ergy, said method consisting of energizing 
the induction apparatus from said source of 
energy in connection with said condenser, 
and when the wave is at its extreme fluctua- 
tion, cutting out the condenser, substantially 
as described. 

13. The herein-described method of oper- 
ating an induction apparatus in a system in- 
cluding said induction apparatus, an inter- 
rupter, condenser, and source of electric en- 
ergy, said method consisting of energizing 
the induction apparatus from said source of 
energy in connection with said condenser, 
and when the wave is at its extreme fluctua- 
tion, cutting out the condenser the induction 
apparatus being then in direct circuit with 
the source of energy, substantially as de- 
scribed. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
GEO. H. MAXWELL, 
JOHN C. EDWARDS. 
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UNITED STATES PATENT OFFICE. 


THOMAS B. 


KINRAIDE, OF BOSTON, MASSACHUSETTS. 


ELECTRIC BREAK FOR INDUCTION-COILS. 


SPECIFICATION forming part of Letters Patent No. 607,176, dated July 12,1898. 
Application filed February 26,1997, Serial No, 625,173, (No model.) 


Lo att whom it may concern: ; 

Be it known that I, Trotas B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
Electric Breaks for Induction-Coils; of which 
the following description, in connection with 


theaccompanying drawings, isaspecification, 


like letters on the drawings representing like 
parts. : : 

It is the object of my invention to provide 
an improved automatic break or interrupter 
for electric currents, my invention being par- 
ticularly adapted for use in interrupting the 
primary current of induction-coils in connec- 
tion with X-ray and kindred apparatus. 

My invention secures high speed and accu- 


racy of break, the successive breaks. being. 


rendered similar and synchronous, provides 
uniformity of wear of the make-and-break 
contacts, cures the irregularity and unsteadi- 
ness of the current hitherto so objectionable, 
and gives uniform action of both current and 
apparatus under different resistances, besides 
simplifying and prolonging the life of the in- 
strument. As heretofore constructed these 
instruments have had a break-hammer car- 
ried on the free end of an ordinary leaf-spring 
vibrating between the core end of an electro- 
magnet and a small contact or anvil, the lat- 
ter being mounted on the end of an adjust- 
ing-screw in the free end of a post or standard. 


One serious drawback to these instruments’ 


has been that the speed of interruption— 
zt. e., the speed of the vibrations of the ham- 
mer—lhas been quite limited and there has 
been an unevenness of break. I have found 
that these faults are due toa compound vibra- 
tion of the instrument, which tends to hasten 
some of the breaks and to retard others, and. 
Thave further found that this “compound vi- 
bration,” as I callit, may be obviated and that 
high speed may be attained and accurate 
breaks secured by providing an absolutely 
rigid and unyielding post or standard. Asa 
result of this feature of my invention the ob- 
jectionable inaccuracy and unevenness of the 
breaks orinterruptions disappearand a nicety 
of adjustment and compensation is feasible, 
which would not otherwise be possible. <A 
further objection to the present old style of 
instrument above mentioned is that as the 


tension of the spring-vibrator is increased to 
yary the electrical resistance of the break the 
sparking of the instrument is increased, the 
current being also otherwise rendered irregu- 
lar and uncertain, and I have discovered that 
this is due to the fact that in the adjustment 


of the vibrator the hammer is thrown more or 


less out of alinement with the core end and 
anvil. Itis therefore one chief feature of my 
invention to provide means to maintain the 
hammerin proper accurate alinement with its 
core and anvil. 
steadiness of current are due to the uneven 
wear of the contacting. surfaces of the ham- 
mer and anvil, the intense heat of the con- 
stant arcing serving to fuse and batter down 


the said surfaces unevenly;. and therefore I 


have mounted one of these surfaces on a ro- 
tatable spindle, so that the irregularities 
thereof may be automatically removed or 
obviated by rotating it as the. hammer is vi- 
brated. 

Various other advantages and features of 
improvement of my invention, as well as the 
details of construction thereof, willappear in 
the course of the following description, refer- 
ence being had. to the accompanying draw- 
ings, illustrative of the preferred embodiment 


thereof, 


| on the vibrator by a cheek-nut-e’. 


In the drawings, Figure 1 is a perspective 
view of an automatic break or interrupter 
provided with improvements of my present 
invention. Fig. 2 isan enlarged central ver- 
tical section of the right-hand end of Vig. 1, 
showing the details of construction thereof 
more fully.. Fig. 8 is a viewshowing how the 
contacting surfaces fuse into one another in 
instruments as heretofore constructed. Fig. 
4 illustrates one of the objectionable features 
of the old-style instruments. 

On a suitable base A, provided with the 
requisite complement of binding-posts a, is 
mounted in a jacket B a usual electromagnet 
b in a frame C, the latter also carrying a 
switch D, all of usual or preferred construc- 
tion. : 

A hammer E, carried by a vibrator FE, re- 
ciprocates between the core end b’ and an an- 
vil G, being shown as previded with a re- 
duced end e, screw-threaded and held rigidly 
TIereto- 
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fore this vibrator has been a leaf-spring /, as | 


indicated in Wig. 4, this spring being defiect- 
ed more or less to the right as itis desired to 
inereage the electrical resistance offered by 
the hammer, the result being as shown in ex- 
aggerated form in Tig. 4, where it appears 
that the spring /, when deflected to its dot- 
ted position, inevitably upsets the hammer, 
so that the latter, when atiracted to the core 
b', strikes the latter with its upper edge & 
only, thereby increasing the resistance en- 
tirely out of proportion to that intended and 
tending to burn or fuse down the small point 
of contact ¢, also leavingaspark-gap é, tend- 
ing to ruin the hammer. The disastrous ef- 
feets at the epee end of the hammer are 
of the same sort, the difference being that, the 
contact-surfaces being smallevand composed 
of platinum, ib is still more serious. 

Lake the vibrator I rigid and unyielding 
for most of its length, asshown at 7", a short 
resilient section /* being prefer ably provided 
at its lower end next to the stud a’, to which 
itis shown as fastened, and the necessar y ten- 
sion being secured by means of an auxiliary 
or tension spring II, carried on the shank of 
an adjustine-screw 2, working at its thread- 
edend hina aes a and journaled at h* in 
An adjustable thumb-nut 


the standard. 
one end of the spring UH, the op- 


i? reecives 
posite end bearing against the vibrator FP, 
which rides loosely over the serew-rod fh. 
This is merely a preferred fori of mechan- 
ism for accomplishing my object. By turn- 
ing the screw /. to the right or left the spring 
WT correspondingly relaxed or lightened, 
thereby tending to move the vibrator F bodily 
forward to a greater or less extent to increase 
the number of amperes or quantity of cur- 
rent transmitted, and it will be noted that 
the hammer does not depend on the vibrator 
for its tension or resistance, bub rather on 
the independent spring TH, which bears cen- 
trally forward against the vibr ator, the yield- 
ing section f? Nexing readily enough to per- 
mit the required movement forward of the 
rigid portion /”. 

The interruptions of the electric current 
are required to be so frequent for officient 
work that the very slightest disturbance is ox- 
eoedingly objectionable. The breaks should 
produce a note of two hundred and fifty vi- 
brations per second at least, and these should 
be even or accurate and synchronous. 
cordingly J have rendered the standard @ 
absolutely rigid and non-vibrant, finding as 
a result that the accuracy of break which is 


is 


sought is thereby attained and that the speed | 


or note of vibration is raised. I prefer to 
render the standard thus rigid by interposing 
a bar or brace I of insulating material be- 
tween the frame C and standard aw, this bar 
being shown as serewed into the frame and 
held rigid in the standard by a set-serew 7. 
Various other means for the purpose may be 
employed, the requirement being to prevent 
the standard, and henee the anvil, from be- 


Ace | 


ing responsive to the vibrations of the ham- 
mer, and thereby occasioning a compound or 
confused vibration or interruption of the eur- 
rent. 

Referring now to the third feature of my 
invention, it will be understood that as the 
hammer ond cis pulled away from the anvil 
Gan are is formed which fuses a sight por- 
tion of the opposing surfaces, and as the 
breaks are rapid these surfaces, allhongh 
platinum, ave quickly rendered uneven, so 
that in the old construction, in whieh the an- 
vil was carried fixedly on the enc - its ad- 
justing-serew, the surfaces would fuse into 
each other disastrous! y, as shown in Tig. 3, 
where e designates the hammer and g¢ the an- 
vil. Accordingly I provide means to rela- 
tively rotate the mecting sur faces | of the an- 
viland hamimer independently of the vrota- 
tions due to the adjustments of said parts, 
ae said means being herein shown as prol- 

rably consisting of a frecly-rotatable spin- 
alle K, centrally moun fad in a hollow adjust- 
ing-serew | hk, having threaded engagement with. 
an extended bearing a’ in the standard a?, be- 
ing fixed in its adjustments by a cheelk-nut 


kK’. The spindle IX is rotated by a thamb- 
wheel 2, pinned on its outer end, and is 
held against longitudinal movement by a eol- 
lav /*, fixed near its inner end to abut against 
the inner end of the screw-carrier hk. The 


spindle is threaded at /' to receive the anvil 
G, the latter being shown in the form of a 
threaded eap provided with the desired plati- 
num contact, the platinum being soldered 
thereon, as indicat "l in heavy section-lines, 
Fig. 2. The collar 2? and anvil are made of 
asize to permit them to be withdrawn, together 
with the adjusting-serew /:, as the latter is 
serewed back out of the standard a. 

In practice the operator will slightly Hohe 
the anvil occasionally, so as to chai nee its rela- 
tive position to the hammer, thereby pee 
ing the fused and fusing places and main- 
taining the surfaces even and comparatively 
smooth. Theresultis that the points of con- 

act wear uniformly and theivregularities and 
nusteadiness of current produced by the old 
construction ave cured. 

Itis understood that as 
wear and fuse away the 
justed forward by its serew-carrior f to eom- 
pensate therefor. Under the old construc- 
tion, however, Le the anvil qawas fixed on 
the adjusting-serew, the surfaces would wear 
anovenly, as explained, and as shown in ig. 
3, and then when it became necessary to ad- 
just the anvil forward it would be impossible, 
beeause it world be found that the surfaces 
had becomes more ov less interlocked, thereby 
preventing any relative rotation thereof, the 
resuli being that the apparatus was 4 rendered 
useless until the anvil had been removed and 
the contacting surfaces carefully filed down 
accurately, not only entailing loss of time bub 
loss of the platinum. 

Aceording to my invention t 


the platinum points 
anvil is nicely ad-~ 
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movement is entirely independent of any ro- 
tation of the anvil. 

While I have endeavored above to describe 
the details of the mechanism in which I have 
embodied my invention, I wish it distinctly 
understood that these are not of the essence 
of my invention, being merely preferred em- 
bodiments thereof,and that many other means 
may be employed within the spirit and scope 
of my invention. 

Having fully described my invention, what 
I claim, and desire to secure by Letters Pat- 
ent, is— 

1. A high-speed break, comprising a coil 
and its core, an anvil in electric cireuit with 
said coil, astandard supporting the anvil, and 
a vibrating hammer in and interrupting said 
circuit and vibrating between said core and 
anvil, combined with means substantially as 
described to prevent compound vibrations of 
said anvil and hammer, for the purpose set 
forth. : 

2. In a high-speed break, the combination 
with a vibrating hammer, and an anvil, of a 
standard supporting said anvil, and a brace 
rigidly secured between said standard and 
the frame of the break, substantially as de- 
scribed. ; 

3. In a high-speed break, having a hammer 
vibrating between a core end and an anvil, 
means to vary the vibrating resistance of said 
hammer, and means to maintain said hammer 
in approximately unvarying end alinement 
with said core end and anvil, substantially as 
described. 

4, In a high-speed break, a hammer, a vi- 
brator supporting the same, and an adjustable 
tension device to vary the resistance of said 
hammer, said vibrator having an extended 


rigid portion extending from said hammer, 
substantially as described. 

5. In a high-speed break, a hammer, a vi- 
brator supporting thesame, and an adjustable 
tension device to vary the resistance of said 
hammer, said vibrator having an extended 
rigid portion extending from said hammerand 
being provided atits opposite end with means 
to permit said rigid portion to be deflected 
slightly, substantially as described. 

6. In a high-speed break, the combination 
with a hammer, of a rigid vibrator, means per- 
mitting the latter to move laterally, a tension- 
spring engaging said rigid vibrator, and 
means to adjust said spring, substantially as 
described. 

7. In an electric break, having a hammer 
vibrating against an anvil, and means to ad- 
just the latter, means to rotate said anvilin- 
dependently of its said adjustment, substan- 
tially as described. 

8. In an electrie break, the combination 
with a hammer, its anvil, and a hollow adjust- 
ing-screw for the latter, of a spindle carrying 
said anvil and rotatably mounted therein, 
substantially as described. 

9. The herein-described anvil, the same 
consisting of an interiorly-threaded cap, and 
a centrally-extended platinum contact inte- 
grally secured thereon, substantially as de- 
scribed. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS B. KINRAIDE. 
Witnesses: 
GEO. H. MAXWELL, 
FREDERICK’ L. EMERY. 
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UNITED STATES 


Patented November 15, 1904. 


PATENT OFFICE. 


THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS. 


ELECTRIC SPARK-GAP. 


SPECIFICATION forming part of Letters Patent No. 774,758, dated November 15, 1904. 
Application filed May 26,1904, Serial No, 209,686. (No model.) : 


To all whom it may concern: 

Be it known that I, THomas B. Kinraips, a 
citizen of the United States, and a resident of 
Boston, in the Commonwealth of Massachu- 
setts, have invented an Improvement in Elec- 
trie Spark-Gaps, of which the following de- 
scription, in connection with the accompany- 
ing drawings, is a specification, like letters on 
the drawings representing like parts. 

My invention relates to spark-gaps intended 


particularly for high-frequency apparatus. 


where great strain and constant action with a 
high-voltage current is required, my object 


being to provide a spark-gap capable of con- « 


tinuous service with uniform and economical 
action. One of the main difficulties encoun- 
tered in this class of apparatus is that the 
heating effects are apt to cause a short circuit, 
thereby destroying the sparking effects and 


rendering them irregular in their action by. 


tending to produce a continuous arc, due 
partly to the heated condition of the metal 


and partly to the heated air, which-forms a_ 


good conductor between the two electrodes, 
and also the intense heating of the electrodes, 
especially at their points, tends rapidly to de- 
stroy them.. Moreover, when used with an 
alternating current a point spark-gap is apt 
to be quite irregular and unsteady in its op- 
eration. Alsothe oxidizing of the metal causes 
serious interference with the continuous and 
proper operation of tlie usual spark-gap. My 
invention is to obviate all these disadvantages, 
as will be more-fully pointed out in the course 
of the following description, where I have set 
forth in detail:a preferred mechanical embodi- 


ment of my invention; and the latter will be 


more particularly defined in the appended 
claims, forming a part of this specification. 

In the drawings, Figure 1 represents one 
embodiment of my invention m side eleva- 
tion. 
3 is a fragmentary detail in perspective, 
showing one of the percussion-plates in place 
and illustrating the removable character of 
the electrodes. Fig. 4 is a transverse sec- 
tional view taken on the dotted line 4, Fig. 2. 
Fig. 5 is atransverse sectional view of a modi- 
fied form of discharge-electrode. 

Mounted on a suitable base a are opposite 


‘a removable electrode a”. 


‘| presented for active use. 


Vig. 2isa top plan view thereof. Fig.- 


uprights or supporting-standardsa@’ @ for sup- 
porting the electrodes which constitute the 
apparatus the standard @ supporting slide- 
rods @ and an adjusting-screw a’, operating 
in opposition to springs @, held between the 
support a’ and headed ends a’, provided on 
the slide-rods @. The rods @ support at 
their forward ends an electrode-carrier @’, 
herein shown (see more particularly Fig. 3) 
as having a slideway @ at its forward side 
and provided with overhanging retaining- 
clips a*, removably secured to the carrier a’ 
by set-screws a. Said clips @ and way @ 
constitute a receiving-passage and holder for 
At the rear of the 
electrode-carrier «' I mount a series of verti- 
cally-extending heat-separators a, spaced 
apart by any suitable means, herein shown 
as themselves threaded upon the slide-rods 
and held apart by intervening washers a“ and 
clamped in immovable relation by nuts a”. 
Opposite the electrode a” is a similar elec- 
trode a, removably retained in a similar 
holder, composed of clips and a carrier, the 
same as already described. The latter is sup- 
ported on rods a”, rigidly held in the rear 
standard or support @ and earrying separa- 
tor-plates a", as in the case of the opposite elec- 
trode. 

The electrodes proper or discharge-bars a” 
are herein shown as square in cross-section, 
and the seats of the holders are correspond- 
ingly shaped, the purpose of this construction 
being to permit the parts a” to be changed, 
one edge thereof being kept in use until worn 
away, and then the electrode is simply pulled 
out from its holder, given a quarter-turn, and 
inserted again with another corner or edge 
These removable 
parts @” are preferably composed of hardened 
steel, so that the oxid whenever formed is at 
once burned. off, whereas with copper and the 
baser metals a permanent film of non-conduct- 
ing oxid is formed, which rapidly results in 
insulating the discharge-surface of the elec- 
trodes. A V-shaped edge gives the best re- 
sults; but the bar may be varied from the tri- 
angular shape to cylindrical shape to suit ditf- 
ferent conditions. 

Adjacent one of the electrodes herein shown 
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for convenience of illustration (and preferably 
so constructed for use) is a percussion-plate 
a, vigidly connected by bolts v” to brackets 
or supporting-arms a”, extending from the 
outer pairofrodsa”. Also, preferably, asimi- 
lar percussion-plate z” is mounted in vertical 
alinement with plate a” to coéperate with the 
electrodew”, onthe under side thereof. These 
plates «® a engage or are arranged close to 
the electrode a, slightly back from the point 
or edge thereof. If desired, similar percus- 
sion-plates may be employed on both elec- 
trodes, although for usual purposes the ar- 
rangement shown is sufficient and even one 
of the plates will ordinarily suffice. 

The foregoing construction taken asa whole 
results in giving a uniform continuous action, 
the separators @” serving to separate the heat 
effect from the electric effect, it being borne 
in mind that there is always present a heat 
effect, which invariably accompanies the elec- 
tric discharge, and the object of the separa- 
tor-plates a” is to separate these two effects, 
thereby confining the spark-gap discharge as 
nearly as possible to the electric effect solely 
and shunting the heat effect or separating it 
as developed from the electric effect as the 
discharge takes place between the points at 
the discharge-gap. This results in permit- 
ting a continuous disruptive discharge effect. 
Taken alone, however, it does not give uni- 
formity of action with an alternating current, 
and to secure this result I provide the percus- 
sion-plate, as I have found that the main rea- 
son for unsteady and defective action in this 
particular is due to the fact that the alterna- 
tions of the current interfere with each other 
and produce a bombardment at the spark-gap, 
resulting in a decidedly irregular sparking. 
T have also discovered that this irregularity of 
action can be entirely prevented simply by 
placing a plate slightly back from the dis- 
charge-point, the result being that it permits 
both alternations to spark across the gap. 
The plate simply destroys the arcing which 
is otherwise produced by the alternation of 
the current, and thereby enables the discharge 
to take place naturally and also make a much 
freer path for thecdischarge, permitting longer 
sparking. 

I prefer to make the percussion-plates of 
copper, although other materials may be used. 
In Fig. 5 I have shown a construction in 
which the percussion-plate is embodied with 
the electrode as nearly as possible, (although 
the result is inferior to that secured by the 
construction above explained,) said figure 
showing an electrode a”, having a clischarge 
edge or point a”, and adjacent thereto a plane 
surtace a”, serving very much the same pur- 
pose as the platessa a", The discharge-point 
a” maintains a positive condition and the 
plane surface @ a negative condition, the 
former constituting a discharge element and 
the latter a receptive area and coéperating 
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| with the point a” to receive the bombardment 


1 


or percussion and counteract the arcing, as 
above explained. 

In use the alternating current passes from 
one electrode to the other across the gap with 
the utmost freedom under all conditions of 
stress, and the construction above explained 
in detail results in a steady and uniform dis- 
charge, removing all strain on the condenser 
by making a perfectly free and easy path for 
the discharge. 

Besides the features of construction to 
which I have already directed special atten- 
tion I wish to direct attention to the fact 
that the preferred embodiment of my inven- 
tion herein disclosed provides an edge dis- 
charge of considerable length, thereby secur- 
ing to a large extent the advantages more 
fully explained in my Patent No. 628,318, 
dated April 18, 1899. 

Jt will be understood that while I have en- 
deavored herein to comply with the law re- 
quiring a complete description of the best 
embodiment of my invention I do not intend 
to limit all my claims thereto and wish it 
understood that various features of my inven- 
tion are applicable to other relations and that 
many changes in form, arrangement, and 
combination of parts may be resorted to with- 
out departing from the spirit and scope of 
my invention. For example, the main fea- 
tures of my invention are applicable to a 
point discharge-gap, and so likewise various 
features herein shown may be omitted and 
yet leave a construction capable of producing 
superior results over the ordinary spark-gap. 
I consider the removable feature of the elec- 
trodes as of considerable importance, the 
holder being slightly yielding for maintaining 
perfect contact and yet permitting the instant 
removal of the electrodes for the purpose of 
rotating them so as to bring a new edge into 
active position or for the purpose of replac- 
ing them with entirely new electrodes. Also 
the copper separator-plates or means of sepa- 
rating the heat effect from the electric effect 
of the discharge is of importance, as it pre- 
vents the overheating of the discharge elec- 
trodes. In other words, this part of the in- 
vention provides what might be termed a 
“cool” discharge instead of -a hot discharge 
rapidly tending to produce an arc and also 
the “ percussion-plates,” as 1 term them, for 
taking the bombardment and preventing the 
colliding or interference of the alternating 
current, thereby giving a smooth uniform 
discharge. All these novel features conspire 
together to produce a continuously even and 
steady discharge. Besides these leading fea- 
tures I have in some of my claims claimed 
various specific constructional details. 

Having described my invention, what J 
claim as new, and desire to secure by Letters 
Patent of the United States, is— 

1. In an electric spark-gap, having opposite 
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discharge-electrodes, heat-separating means 
consisting of aseries of thin members of heat- 
conductive material extending laterally out- 
ward and located contiguous to the discharge- 
gap for diverting and separating from the 
electric current the heat effects and providing 
a cool discharge between said electrodes. 

9. Inan electric spark-gap, having opposite 
discharge-electrodes, heat-separating means 
located contiguous to the discharge-gap for 
diverting and separating from the electric 
current the heat effects and providing a cool 
discharge between said electrodes, said means 
comprising a series of separated conductor- 
plates in heat-conductive circuit therewith. 

3: In an electric spark-gap, having opposite 
discharge-electrodes, heat-separating means 
located contiguous to the discharge-gap for 
diverting and separating from the electric 
current the heat effects and providing a cool 
discharge between said electrodes, said means 
comprising separated parallel plates mount- 
ed rigidly in conductive contact with the ap- 
paratus. ; 

4. Anelectric spark-gap, having heat-sepa- 


rators in the form of thin conductor-plates- 


mounted rigidly thereon. 

5. An electric spark-gap, comprising oppo- 
site electrodes having'a series of thin conduc- 
tor-plates held rigidly adjacent but out of con- 
tact with each other, and extending outwardly 
from the electrodes. 

6. In an electric spark-gap, an electrode 
having a rigid carrier provided with yielding 
holding means, and adischarge-bar removably 
held thereby, said holding means springing 
firmly in circuit-closing contact flat against 


the sides of said bar for giving a large con- 


ducting area for transmission of current. 

7. In an electric spark-gap, an electrode 
having arigid carrier provided with yielding 
holding means, and adischarge-bar removably 
held thereby, said bar having its forward 
sides converging to form a discharge edge, 
and said holding means conforming in shape 
thereto. 

8. An electric spark-gap, having adjustable 
electrodes provided with. two opposite equi- 
distant, continuous discharge edges extending 
parallel to each other longitudinally across the 
apparatus. 

9. An electric spark-gap, having electrodes 
provided with discharge edges extending 
lengthwise, parallel to each other, one of said 
electrodes bemg slidingly mounted in a sup- 
port at a plurality of points, and means for 
adjusting said electrode toward and from the 
other electrode. 

10. An electric spark-gap, comprising op- 


* 


& 


posite electrodes of conductive material, said 60 


material being disposed in mass adjacent the 
discharge-gap and having the conductive ma- 
terial atthe rear thereof distributed in thin 
radially-extending plates, the whole electrode 
being secured rigidly together for giving in- 
timate conductive contact to all parts thereof. 

11. In anelectric spark-gap, comprising op- 
posite electrodes, a percussion-plate secured 
in close relation to one of said electrodes and 
slightly back from the point thereof. 

12. In an electric spark-gap, an electrode 
having a metal percussion - plate, secured 
slightly back from the discharge-point there- 
of and extending laterally therefrom for pro- 
ducing an even, uniform discharge of an alter- 
nating current. ‘ 

13. An electric spark-gap, having a percus- 
sion-plate mounted on opposite sides of its 
discharge-point slightly back from the point 
thereof, and extending transversely to the di- 
rection of discharge. 

14. An electric spark-gap, having an elec- 
trode provided with a conductor-plate mount- 
ed in contact therewith, slightly back from the 
point of discharge for preventing improper 
action in discharging an alternating current. 

15. An electric. spark-gap, comprising op- 
posite electrodes, having discharge edges ex- 
tending lengthwise, parallel to each other, and 
a percussion-plate mounted transversely to the 
air-gap between said electrodes and adjacent 
thereto, as and for the purpose set forth. 

16. An electric spark-gap, comprising op-’ 
posite electrodes having discharge edges ex- 


tending lengthwise, parallel to each other, and 


opposite percussion - plates, mounted trans- 
versely to the air-gap between said electrodes 
and adjacent thereto, said percussion-plates 
restricting the active area of the electrode to 
the edges thereof. 

17. An electric spark-gap, having an elec- 
trode provided with a central discharge-point 
of small area and adjacent. receptive portions 
of large area, of conductive material extend- 
ing in planes approximately at right angles to 
the direction of discharge. 

18. An electric spark-gap, having a gap 
formed by laterally-extended discharge parts, 
and a percussion-plate coextensive with said 
gap. 

In testimony whereof Ihavesigned my name 
to this specification in the presence of two sub- 
scribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Gro. H. Maxwe tt, 
R. S. Forp. 
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To ail whom it may concern: 


Be it known that I, Tuomas B. Kinramwe, 


a citizen of the United States, residing at 
Jamaica Plain, in the county of Suffolk and 
State of Massachusetts, have invented an 
Improvement in Electric Spark - Gaps for 
Interrupters, of which the following descrip- 
tion, in connection with the accompanying 
drawings, is a specification, like letters on the 
drawings representing like parts. 

My invention relates to that class of spark 
gaps or interrupters especially adapted to 
convey heavy low voltage currents of high 
frequency such for example as developed by 
5 the coil shown in my Patent No. 615653. 
For instance, in my Patent No. 623318 [have 
provided opposite plates between whose 
plane surfaces the sparking takes place, and 
my present invention aims to maintain the 
electrodes cool and at the same time prevent 
permanent oxidizing of their discharge 
surfaces and thereby prolong their service- 
ableness indefinitely. - 

To the above end I have provided auto- 
matic means for blowing out the spark 
instantly, said means consisting of interpos- 
ing automatically between the discharge 
surfaces an explosive gas or, in other words it 
consists in causing an explosion simulta- 
neously with the discharge which effectually 
blows out the flame of the discharge. This 
explosion, in the preferred embodiment of 
my invention, is provided by causing a film 
of water to deposit on the discharge surface 
or between the two electrodes, said water 
preferably being maintained at the required 
point by capillary means. The presence of 
the water and especially the presence of 
adjacent bodies of water helps to maintain 
the electrodes cool and in proper operative 
condition. 

Further details of my invention will be 
pointed out in the following description 
taken in connection with the accompanying 
drawings in which I have shown one embodi- 
ment of my invention. 

In the drawing, Figure 1 represents in 
side elevation and vertical section, parts be- 
ing broken away for clearness of illustration, 
one form of my invention adapted to operate 
as an interrupter or vibrator; Fig. 2 is a top 
plan view thereof. Fig. 3 is an end view of 
one of the electrodes. 

On a suitable base 1 is a cooling box or 


55 tank 2 for holding water or other cooling 


medium 3, secured to said base by a stud 4 
and nuts 5 and having a stopper 6 in its upper 
side for the admission of the water. In its 
upper side the cooling box 2 has a central 
threaded aperture 7 in which is removably 
mounted a tubular electrode holder 8 pro- 
vided externally with fine threads 9 and en- 
gaged by an adjustable cap 10 for giving an 
extremely accurate and delicate adjustment 
to an electrode 11 supported thereby to slide 
in the holder 8. 

The electrode 11 constitutes one of the im- 
portant features of my invention and is pref- 
erably composed of a bunch of copper wires 
12, packed tightly in a sheath or retaining 
envelop 13 and eo off flat at their op- 

osite ends as clearly shown in Fig. 1. [ 

ave found that a bunch of copper wires thus 
bound together, will afford-a permanent cap- 
illary means for maintaining the electrode 
constantly filled with enough water to pro- 
vide the desired amount of moisture at the 
discharge end of the electrode ready at all 
times to volatilize and explode.when the cur- 
rent passes, thereby blowing out the flame 
and washing away all oxidation and main- 
taining the ends of the sparking electrodes 
clean and in proper operative condition. The 
bunch of wires might be called a copper wire- 
wick, and it will be understood that the cop- 
per wires may be bound together in any 
wick-form, provided the desired capillary 
ducts or passages are provided through the 
wick or electrode of conductive material to 
permit the passage of the requisite amount of 
moisture for volatilizing at the discharge end. 
It is not necessary that wires as such should 
be used, as the holes or ducts may be secured 
in various other ways and in fact the porous 


condition may be provided in a large variety 


of ways. The essential feature as to this 
part of the invention, broadly considered, is 
to provide the electrode with means for per- 


“mitting the water or moisture to enter an ex- 


tremely limited and yet certain, continuous 


‘amount at the end of the electrode so as to be 


present at or between the meeting or dis- 
charge ends when the discharge takes place. 

The electrode 11 is supported by the ad- 
juster 10 which is provided with an opening 
or openings 14 for the free admission of water 
from the surrounding chamber and I prefer 
to interpose a damper in the form of one or 
more layers of blotting pele or similar sub- 
stance 15 for filtering the water through to 
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the end of the electrode for the purpose of | has seeped through the damper 15 and trav- 


liniting the capillary action of the latter and 
thereby further restricting the amount of 
water. By carefully regulating the amount 
of water admitted to the electrode, the prod- 
ucts of combustion, 7. e. the oxid, may be 
caused to blow out as dry dust or escape as 
thick paste or thin paste. This will be re- 
ferred to again later. ; 
Above the cooling box 2T provide a similar 
box 16, provided with a vertical tubular cen- 
ter 17 in which is mounted an electrode 18 
which may be similar in construction to the 
electrode 11. In order to carry the water or 
other cooling medium 19 as close to the 
sparking point as possible [ provide a depres- 
sion 20 in the box 16 having a central conical 
ortion 21. Adjacent to this conical portion 
is a downwardly flaring shield 22 which co- 


operates with an upwardly extending shield | 


or flange 23 in retaining the products of com- 
bustion while yet permitting a free circula- 
tion of air. The ownwardly extending or 
overhanging part 22 operates to direct the 
ashes or products of combustion into the col- 
lecting basin formed by the cup-shaped top 
of the tubular portion 8. The upper portion 
of the apparatus is mounted on posts 24, the 
box 16 being provided with ears 25 for this 

urpose retained by thumb nuts 26. The 
box 16 has a stopper 27 the same as the stop- 


~ per 6 of the lower box or cooler, and is pro- 
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vided in the apparatus of the drawings, with 
an operating device for causing rapid inter- 
ruptions consisting of a striker 28, springs 29, 
30 and cam 31 as shown and explained in my 
Patent No. 770431. It will be understood 
that the apparatus may be operated asa spark 
gap the same as in my Patent No. 623,318, 
above mentioned.. The upper electrode con- 
nects by a rod 32 extending through one 
of the posts 24 with a binding post 33 and the 
other electrode connects by the stud 4 with a 
binding post 34. ; 

One of the chief advantages of my inven- 
tion is that it enables mé to do away with the 
platinum points which have heretofore been 
necessary in high speed interrupters. . By in- 
terposing the automatic blow out or deoxidi- 


_Zer, or moisture carrying electrode it becomes 


perfectly practicable to use copper electrodes, 
which has heretofore been impossible in this 
class of apparatus. 

My invention enables the discharge to be 
steady and uniform without permitting im- 


perative oxidizing of the electrodes and is es-. 


pecially adapted for currents of low voltage 
such as used with my flat coil (Patent No. 
615653). 

In use the cooling chambers are filled with 


_ water which maintains the electrodes cool, 
' the body of water being large so as to keep up 


65 


a more or less continuous circulation adja- 
cent the discharge ends of the electrodes. At 
every discharge of current the water which 


| 


eled up the electrode 11 by capillary action, 
is volatilized and exploded, thereby driving 
off the products of combustion and maintain- 
ing the electrodes clean, so that although the 
latter are composed of copper or other inex- 


pensive material of low refractory capacity, - 


they maintain a high standard of efficiency. 


wl 


0 


The admission of water is regulated so as to - 


conform to the current used and for desired 

results, and the electrode is raised or lowered 

by correspondingly screwing up or down the 
0 


cap 10. : 

The electrodes are inexpensive, readily put 
in place, and capable of long and continued 
use. 

As already stated, I do not intend to limit 
myself to the precise details of construction 
herein shown, as a wide variety of embodi- 
ments is contemplated, within the spirit and 
scope of my invention. aa 

Having described my invention, what I 
claim as new and desire to secure by Letters 
Patent is, : 

1. An apparatus of the kind described, 

comprising opposite discharge electrodes, and 
means for automatically providing a self- 
cleaning explosion between them at the 
moment of current discharge. ; 
" 2. An apparatus of the kind described, 
comprising opposite discharge electrodes, 
and means for interposing a film of moisture 
between them at the moment of current dis- 
charge. 

3. An apparatus of the kind described, 
comprising opposite discharge - electrodes, 
and a supply of fluid adjacent one of said 
electrodes, said electrodes having capillary 
means for conveying said moisture to the 
discharge ends of the electrodes. 

4, In an apparatus of the kind described, 
opposite discharge electrodes, and means for 
providing a film of moisture at their dis- 
charge area for keeping the electrodes clean. 

5. In an apparatus of the kind described, 
an electrode hewn a multitude of capillary 
ducts closely arranged therethrough from 
end to end, said electrode consisting of a 
bundle of wires extending from one terminal 
of the electrode to the opposite terminal 
thereof, and means for bending said wires 
tightly together, the pes between ‘said 
wires constituting said ducts. 

6. In.an apparatus of the kind described, 
an electrode heane a multitude of capillary 
ducts closely arranged therethrough from 
end to end, said electrode consisting of a 
bundle of copper wires extending from one 
terminal of the electrode to the opposite ter- 
minal thereof, and means for binding said 
copper wires tightly together, the passages 
between said copper wires constituting said 
ducts. 

7. In a high frequency discharge appara- 
tus, opposite electrodes for discharging ueesy 
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currents of low voltage, said electrodes being 
composed of conductive material of low re- 
fractory capacity, and provided with means 
operated by the current, for automatically 
cleaning. all oxidation and products of com- 
bustion from their discharge ends at each 
discharge of current. 

8. In an apparatus of the kind described, 
opposite water coolers, having central tubu- 
lar holders, opposite electrodes adjustably 
mounted in said holders and projecting to- 
ward each other therefrom, at their discharge 
ends between said coolers, and means be- 
tween said coolers for retaining the products 


of combustion which fall from between said 


_ electrodes. 


20 


_ 9. In an apparatus of the kind described, 
opposite water coolers, having central tubu- 
lar holders, opposite electrodes adjustably 
mounted in said holders and projecting to- 
ward each other therefrom, at their discharge 


- ends between said coolers, and means be- 
_ tween said coolers for retaining the products 


25 


30 


of combustion which fall from between said 
electrodes, said means consisting of a cup- 
shaped receptacle around one electrode and a 
projecting deflector about the other elec- 
trode. 

10. In an apparatus of the kind described, 
a water cooler, a removable tubular holder 
therein, a cap adjustably secured to the inner 
end of said holder, said cap being perforated 
to admit water from the cooler, and a wick- 


8 


like electrode mounted in said holder to en- 
gage said cap. 


11. In an apparatus of the kind described,. 


a water cooler, a removable tubular holder 
therein, a cap adjustably secured to the inner 
end of said holder, said cap being perforated 
to admit water from the cooler, a wick-like 
electrode mounted in said holder to engage 
said cap, and a moisture-limiting damper 
interposed between said electrode and the 
opening in said cap. 

12. In an apparatus of the kind described, 
a water cooler, a removable tubular holder 
therein, a cap adjustably secured to the inner 
end of said holder, said cap being perforated 
to admit water from the cooler, and an elec- 
trode mounted in said holder, said holder 
having a cup-shaped outer end extending 
about the projecting end of said electrode. 

13. A water cooler, having a depending 
central portion, a central tube extending up 
from said depending portion, and an elec- 
trode mounted in said central tube, said de- 
pending portion having a downwardly flar- 
ing deflector about said electrode for divert- 
ing the products of combustion. 

ha testimony whereof, I have signed my 
name to this specification, in the presence of 
two subscribing witnesses. 

THOMAS B, KINRAIDE. 
Witnesses: 


Geo, H. MaxweE tt, 
Wm. J. Pixg. - 
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To all whom it may concern: 


Be it known that I, HOWARD JACKSON, a 


citizen of the United States, residing at New- 
ton, county of Middlesex, and State of Mas- 
sachusetts, have invented an Improvement 
in Electrical Apparatus for Therapeutical 
Work, of which the following description, in 
connection with the accompanying drawings, 
is a specification, like letters on the drawings 
representing like parts. 

My invention is an apparatus for producing 


ultraviolet rays for Finsen treatments, and. 


by the latter term I intend to include the va- 
rious forms of treatment suggested by medi- 
cal men in the general line of Dr. Finsen’s 
experiments, whereby various bacteriological 
growths are destroyed or their growth retard- 
ed by exposure to strong ultraviolet rays. 
The object of my experiments and investi- 
gation has been to render this great discov- 
ery practically available to the medical pro- 


fession generally by producing an apparatus: 


capable of generating a superior light at mini- 
mum cost, thereby bringing the apparatus 
itself within the reach of all and making it 
possible to reduce the time required for suc- 
cessful treatment to such a short period as to 
adapt it to the frailest subject. 

The constructional details and further ad- 
vantages of my invention will be pointed out 
in the course of the following description, ref- 
erence being had to the accompanying draw- 
ings, in which I have shown a preferred em- 
bodiment of my invention. . 

In the drawings, Figure 1 is a diagrammatic 
view of the apparatus complete. ‘Fig. 2isa 
central longitudinal section of the light-tube. 
Figs. 3 and 4 are cross-sectional views of the 
latter, taken, respectively, on lines 33 4 4, 
Fig. 2, Fig. 5 is an end view of said tube, 
taken on line 4, Fig. 2. 

Referring more particularly to the light- 
producing tube A, which constitutes one of 
the important features of my invention, it will 
be seen that it comprises a tube a, which may 
be of any desired material suitable for the 
purpose and capable of withstanding the 
usage to which it is put, and mountéd suit- 
ably in a tube are the electrodes and operat- 
ing mechanism therefor. 

The electrodes which I prefer to use are 


composed of iron, asindicated at a’, said elec- 
trodes being short and provided at ‘their sup- 
ported ends. with threaded studs a? and made 
square at their free ends a5, being held in po- 
sition by any suitable means, as by nuts at, 
which serve to clamp them against supports 
a, carried on an adjusting -frame, herein 
shown as consisting:of opposite rods a, insu- 
lated from said supports at a’ and connected 
thereto by serews a®, mounted in insulating- 
bushings a’. The frame a‘ has a block a! at 
one end, preferably secured to a cap a, pro- 
vided for closing the tube at one end, and in 
said block is mounted a rod a’ free to rotate, 
but held against longitudinal movement by a 
pin a, oceupying a groove a in said rod. 
At its inner end the rod a°is in threaded en- 
gagement at a! with a nut al”, connected by 
toggle-links a to the frame, so that upon ro- 
tating the rod a™ by its thumb-nut a”, which 
projects through the eap a, the electrodes a’ 
may be adjusted as required. Adjacent the 
end carrying the electrodes I providea screen- 
holder a”, adapted to receive a block of ice, 
rock - salt, or other suitable substance a”, 
which may be held therein in any suitable 
way, as by means of set-screws a”, and is re- 
movably mounted by threads or otherwise on 
the tube, as indicated at a#. The frame a 
preferably has its free end turned out, as in-. 
dicated ata”, to center thesameand also pref- 
erably carries a spider or centering means a® 
intermediate its length, and the tube @ has an 
insulating-lining a”; of asbestos or other ma- 
terial, adapted to withstand the heat and in- 
sulate the outside case or tube. Feed-wires 
bb’ are secured at 6? to the supports a’ and 
pass ont through the cap a”, as indicated at 
a, Suitable sight-windows a* are provided 
for watching the electrodes. 

One main purpose of my invention is to ob- 
tain a light of maximum efficiency, whereby 
the time required for an exposure is reduced 
to a minimum, so as to avoid the necessity of 
a tedious and dangerous exposure or treat- 
ment. 

Ihave found that by my apparatus the ex- 
posure can be reduced to an exceedingly-- 
short period, five minutes being sufficient in 
some instances. 

The iron electrodes are very rich in actinic 
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rays, and by having their ends square I get 


an exceedingly sharp effect, and a further 
very important feature of my invention re- 
sides in providing, in connection with a con- 
denser C, a step-up transformer T, which 
may receive its current from any usual alter- 
nating commercial cirenit of one hundred to 
one hundred and ten volts, to which it may be 
connected by a usual eleetric-light plug p. 

For general use the transformer may be 
wound with eight layers of three hundred and 
four turns. of No. 16 magnet-wire for the 
coarse winding t and twenty layers of sixteen 
hundred turns of No. 24 wire for the fine 
winding ¢ on cores #, six by one and five- 
eighths inches, composed of fine iron wire con- 
nected at their ends by laminvated tron yokes 
#oneand one-fourth by one and three-fourths 
by four and one-half inches, and as thus con- 
structed the condenser of micanite sheets and 
tin-foil has a capacity of about one-fourth of 
a microfarad connected by heavy flexible con- 
ducting-wires cc’ to the lamp A for carrying 
the rapidly-oscillating current. 

This apparatus is not only relatively inex- 
pensive, bnt can be used with any commer- 
cial alternating current, as stated. The ap- 
paratus is very readily portable and does not 
require a skilled operator, is rapid in its 
work—a treatment requiring only two to five 
minutes is capable of treating a large area 
satisfactorily—and is inexpensive to operate. 
It will run steadily without heating and does 
not require adjustment, except at long inter- 
vals, and the lightis exceedingly rich in ultra- 
violet rays. 

In the foregoing description I have stated 
the size and proportions which I have found 
the best for a convenient portable apparatus; 
but it will be understood that by increasing 
the condenser a larger are may be produced, 
the transformer being modified within limits 
by using larger wire for carrying increased 
current; and it will be understood that I have 
set forth herein the said preferred proportions 
as an example to enable those skilled in the 
art to apprehend more clearly my invention. 

For practical use it is necessary that the 
ultraviolet rays shall preponderate, and one 
object of my invention is to produce these 
rays in abundance without at the same time 
generating to an appreciable extent the other 
rays of the spectrum, or, in other words, I do 
not produce an intense light and then elimi- 
nate therefrom the superfluous and undesir- 
able rays, (which is an expensive and cum- 
bersome process;) but I have devised an ap- 
paratus which arrives at the desired result 
directly by producing the ultraviolet rays in 
great abundance by having a condenser op- 
erated by an alternating - current step-up 
transformer in time to deliver a high-tension 
high-frequency current directly to the are- 
lamp. Itis well known that a current of this 
character will produee an are rich in ultra- 
violetrays. By myapparatus these rays are 
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produced in an inexpensive, simple, and 
easily-operated mechanism capable of long 
continuous use. 

I have aimed to producean apparatus safely 
operable by a person not specially skilled and 
at a low cost, portable, and eapable of opera- 
tion with current commonly available. 

My apparatus requires practically no aften- 
tion, excepting turning the switch and occa- 
sionally adjusting the electrodes. 

While I prefer to use iron electrodes, I do 
not wish to limit myself thereto, except where 
specified in the claims. ‘These electrodes are 
mounted at an angle of about ninety degrees, 


| as shown, and are held rigidly at one end, be- 


ing eapable of being turned to bring new por- 
tions of the sharp corners into action at the 
are, these electrodes being inexpensive, long- 
lived, readily mounted, highly actinic, not 
liable to injury, interchangeable, and eco- 
nomieal. 

When it is desired to renew the screen a”, 
the holder can be quickly removed from the 
tube and another put in place, or the screen 
material may be released by loosening the 
thumb-serews and a fresh supply substituted. 

When it is desired to remove the electrodes 
or get at them, this may be done quickly sim- 
ply by unscrewing the cap a and slipping 
the whole conuected apparatus out of the 
tube. 
Without undertaking to set forth all the 
modifications in form and arrangement of my 
apparatus and the various further advantages 
thereof, what I claim as new, and desire to 
secure by Letters Patent, is— 

1. An apparatus of the kind described, 
comprising in series a source of alternating 
current, a step-up transformer and a con- 
denser for prodnecing a high-tension, high- 
frequency current, and an arc-lamp operated 
thereby for producing ultraviolet rays, sub- 
stantially as described. 

2, An apparatus of the kind deseribed, 
comprising in series a source of alternating 
current, a step-up transformer and a con- 
denser for producing a high-tension, high- 
frequency current, and an arc-lamp operated 
thereby for -producing ultraviolet rays, said 
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lamp being provided with iron electrodes, | 


substantially as described. 

3. An apparatus of the kind described, 
comprising in series astep-up transformer, a 
condenser, and an are-lamp for producing 
ultraviolet rays, said lamp having square- 
ended iron electrodes arranged atan angle to 
each other for producing an are between 
them, substantially as described. 

4, In an apparatus of the kind described, a 
lamp comprising a case, a frame therein, 
electrode-supports carried thereby, and iron 
electrodes fixed rigidly on said supports, and 
means for adjusting said supports toward and 
from each other, substantially as described. 

5. In an apparatus of the kind described, a 
lamp comprising a case, aframe therein, sup- 
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ports carried thereby,square-ended electrodes 
mounted in said supports, said electrodes be- 
ing capable of being rotated in said supports, 
but immovable longitudinally Eherelas sub- 
stantially as described. 

6. Inan apparatus of the kind goaceiped, a 
lamp, comprising a case, opposite electrodes, 
separate supports therefor, and means for ad- 
justing said supports toward and from each 
other, comprising toggle-links and an operat- 
ing member therefor connected with said links 
and extending outside of the case, substan- 
tially as described. 

7. In an apparatus of the kind described, a 
lamp comprising a case, opposite electrodes, 
separate supports therefor, and means for ad- 
justing said supports toward and from each 
other, comprising toggle-links, a nut con- 
necting the same, and a threaded rod in en- 
gagement with said nut, said rod extending 
beyond the case, substantially as described. 

8. In an apparatus of the kind described, a 
lamp comprising a case, opposite electrodes, 
separate supports therefor, and means for ad- 
justing said supports toward and from each 
other, comprising a threaded rod for operat- 


3S 


ing said links, said rod extending beyond the 
case, substantially as described. 


9. In an apparatus of the kind described, a. 


lamp comprising a ease, a removable cap 
therefor, a frame rigidly connected to said 
cap, supports carried by said frame, elec- 
trodes mounted on said supports, whereby 
the frame and all parts connected therewith 
can be bodily removed with said cap, sub- 
stantially as deseribed. 

10. Inanapparatus of the kind described, a 
lamp, comprising a case having at one end a 
cap and at the other end aremovable screen- 
holder provided with means for. detachably 


holding a screen of ice, a frame, supports 


and electrodes, all carried by said cap, and 
means for maintaining the same out of con- 
tact with the case, substantially as described. . 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


HOWARD JACKSON. 


Witnesses: 
Gro. H. MAXWELL, 
WILHELMINA C. Heuser. 
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Lo all whom tt may concern: 

Be it known that I, Thomas Burton Kry- 
RAIDE, a citizen of the United States, and a 
resident of Boston, county.of Suffolk,.and 
State of Massachusetts, haveinvented an Im- 
provement in Electrical Apparatus, of which 
the following description, in. connection with 
the accompanying drawings, is a specifica- 
tion, like letters on the drawings represent- 
ing like parts. 

~ My present invention is of wide application 
to various kinds of electrical: apparatus and 
embodies certain important discoveries which 
I have made whereby I.am. enabled to posi- 
tively maintain an electrical discharge in one 
direction only.and under proper conditions 
to maintain said discharge continuously, pro- 
ducing, for instance, without the interven- 
tion of a commutator a continuous eurrent 
directly from an alternating or intermittent 
current. Without necessarily stating. that 
such isthe fact, it may be supposed that there 
is simply electrical ener gy and that the pres- 
ence of.said energy is what we call a ‘‘ posi- 
tive” condition, and the absence of said en- 
ergy is what we call a ‘‘negative” condition, 
and this, taken with my discovery that elec- 
trie energy in its positive condition discharges 


‘reluctantly from a plane (without edges. or 


angular or pointed surfaces) and discharges 
with perfect freedom from:a point, enables 
me to control the direction. of discharge of 
the current, and hence the accumulation of 
potential. . The requisite conditions are pro- 
vided by means of: what I term an ‘‘exten- 
sionless point,” which provides, as nearly as 
it can: be done mechanically, the ideal dis- 
charge-electrode or positive condition for the 
outward flow of the electrical energy, and by 
means of what I term a ‘limitless plane,” 
which provides in the same manner. the-re- 
ceptive electrode or negative condition, in 
which there may be said. to be an absence of 
energy (or a lower potential than that of the 
point from which the discharge comes) corre- 
sponding toa vacuous condition or absence of 
electrical pressure... By. this. means the elec- 
trical energy tends to discharge continuously 
in one direction only—viz., from. the exten- 
sionless point to the limitless plane. 

In the drawings, in which I have illus- 
trated, largely diagrammatically, one form of 


my invention, Figure 1 represents, partly dia- 
grammatically and largely in vertical cross- 
section, twoelectrodes arranged to provide the 
conditions:above explained. Fig. 2 illustrates 
the application thereof for transforming an 
intermittent current into a.constant current. 
Fig. 3 illustrates theapplication of my inven- 
tion to Leyden jars for converting an inter- 
mittent dischargeintoa continuous discharge. 

The general structural features of my in- 
vention may be very briefly stated. 

Referring to Fig. 1, it will be seen thatthe 
electrode a is pointed or pencil-shaped and 
that the extreme discharge-point 6 isin or pro- 
jected slightly through a smallaperture cin a 
rubber or other flat disk d, which extends at 
right angles thereto, the purpose of this disk 
being to cut off the attracting area which 
would otherwise be present in the converging 
walls or surfaces of the electrode a. By. this 
means I provide an ‘‘extensionless point,” 
speaking electrically. By this term I mean 
a point in. which tho attractive area of the 
electrode relatively to the opposite electrode 
is limited to the point itself, or; in other 
words, in which the rubber disk d- shields all 
thé surface of the rod or electrode behind the 
very point thereof. The rubber disk. consti- 
tutes-means for cutting off the receptive area 
about the discharge-point. Opposite the elec- 
trode point 6 is the receptive electrode e, 
which: maintains a negative. condition rela- 
tively to the electrode @ and which I have 
termed the “limitless plane,” speaking again 
electrically, this electrode having a large re- 
ceptive area and being provided with means 
for preventing the tendency to discharge, said 
means residing in presenting a receptive sur- 
face or plane without angles or points, and 
this. plane is secured by providing a flat sur- 
face f of considerable relative extent and 
curving its edges back and inwardly, as indi- 
cated at.g, whereby, viewed electrically, the 
surface is limitless, inasmuch as it has no 
termination within the influence of the dis- 
charge-point 0: 

In operation, the positive energy discharges 
invariably from-the point b to the plane S, 
and there is no discharge from the latter back 
to the point, one reason therefor. being that 
the attraction of the limitless plane is com- 
pelling, there being practically no attraction 
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in the opposite direction due to the shielded 


- point. 


Io 


Applying. the-invention to practical uses, 
: will be seen that its field is important and 

arge. 

Tn Fig. 2 T have indicated a typical source 
of intermittent or alternating energy in the 
form of an induction-coil h, (operated by an 
alternating current, ) whose ‘terminals tj are 
provided with electrodes aeof the kind al- 


. ready described,and opposite these electrodes, 


which are arranged in pairs, are complemen- 


'. tary electrodes ea, connected toa working cir- 


15 


cuit’, which itis desired shall havea contin- 
uous current. 
Remembering that, as alr eady explained, 


' the extensionless - -point and limitless - plane 
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electrodes compel the discharge to take place 
in one direction, it will be seen that the inter- 
mittent or alternating discharge from the coil 


his automatically transferred into a contin-. 


uous current by the lower sets of electrodes 
as. arranged in Fig. 2. 

. Again “referring for further illustration to 
Fig. : 8, it will be seen that I have arranged two 
Leyden jars m, having their outer coatings 
electrically connected by a wire n and their 


‘inner coatings connected by posts p, in which 


are mounted usual discharge-rods 7,said posts, 
however, being provided on their upper ex- 


tremities with the electrodes a e,opposite elec- 


trodes. ¢ a at the terminals of a coil h, (op- 
erated by an interrupted current.) By this 
means it is possible to maintain constant dis- 


‘charge at an approximately fixed potential 


similar to the discharge froma static machine, 
as the intermittent discharge from the induc- 
tion-coil, which is the source of supply for the 
Leyden jars, is enabled to keep the Leyden jars 
at a practically saturated point, so that the 
latter can maintain a constant discharge be- 
tween. their rods r. This application of. my 
invention is of great practical importance for 
the electrical spinning of fine fibers, such as 
silk, the rapid evaporation of liquids, and the 
accomplishment of effects that can be -pro- 


duced by the continuous running of a static 


machine. The. static machine necessarily 
leaks, is not subject to control, and is of ne- 
eessity uncertain, whereas by my invention 
all these objections are removed and. the 
static discharge is rendered continuous and 
uniform. 

My invention is what might be called an 
“electrical check-valve,” as it permits the 
unlimited discharge of the current in one di- 
rection, but checks it from discharging i in the 
opposite direction. 

In measuring the effectiveness of my inven- 
tion I have found that upon arranging. the 


source of supply in such a manner thata posi- 
tive discharge could be compelled to pass from . 


the electrode e to the electrode b the elec- 
trodes could only be one-quarter the distance 
apart that they could be when the current 


was passing in the opposite direction, and 1. 
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even then. the current had: to be forced or 


compelled to discharge, because, if possible, 
it would seek some other outlet in preference 
to the one desired for the sake of experiment. 

It will be understood that the practical em- 


Jo. 


bodiment of my invention may be varied | 


within a wide range of equivalent embodi- 
ments, and accordingly I do not limit myself 
otherwise than as is hereinafter expressed in 


-the claims, nor do I limit myself in respect to 
the applications of my invention, as, for in-’ 


75 


stance, it is useful as a spark-gap capable of — 
definite control; also, fora lightning-arrester — 


and.a ‘multitude of other uses. 

Having deseribed my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— 

1. The herein- described means 08 produc- 

ing a continuous or unidirectional discharge, 


consisting of electrodes one of whieh has a” 


80. 


85 


discharge- -point and. is provided with means — 


for cutting off the receptive area about said 
point, and another.of which has a.large re- 
ceptivearea provided with means for prevent- 
ing the tendency to discharge, :as set forth. ° 
2, An electrode terminating in a compara- 
tively fine point, and a flat shield extending 
approximately at right angles to said elec- 


trode and having a small aperture: in which 


said point is: located. 
3. An electrode terminating in a plane, 


‘eonducting-surface, having its. edges curved 


or rolled rearwardly and ‘inwardly. 
A, Inan electrical apparatus, a source of in- 
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termittent electrical energy having at its op- - 


‘posite terminals electrodes one of’ which has. 
a discharge-point provided with means for: 
‘cutting off the receptive area about said dis- 
‘eharge-point and the other of which has a. 
‘large receptive area provided with means for 
‘preventing the tendency to discharge, said 
means residing in presenting a receptive sur-. 


face without angles or points, and other elec- 


trodes. codperating with said terminal elec-. 


105 


IIo 


trodes, there being a discharge-pointelectrode - 


arranged to eodperate with a receptive-area 


electrode and vice versa. 


5. In an electrical apparatus, asource of in-. 


termittent electrical energy of high potential, 
means for compelling a unidirectional dis- 
charge from one end thereof, means opposite 
said end for receiving said. discharge, said 
means being incapable, under ordinary con- 
ditions, of transmitting a back discharge, and 
means codperating therewith for storing and 
maintaining said charge at an approximately 
fixed potential and maintaining a constant 
discharge therefrom. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS B, KINRAIDE. 


Witnesses: . 
GEO. EH. MAXWELL, 
JOHN ©. EDWARDS. 


115 


I20 


125 


No. 619,760. Patented:Feb. 21, 1899. _ 


T. B. KINRAIDE. — 
ELECTRICAL APPARATUS. 


: (Application filed May 5, 1898.) ; 
‘(No Modal.) : 2 Sheets—Sheet |. 


allan SS. 


6 ae 


“No. 619,760. Patented Feb. 21, 1899. 


T. B. KINRAIDE. 
ELECTRICAL APPARATUS. 
: ; (Application filed May 5, 1898.) . : 
(No Model.) —_ 2 Sheets—Sheet 2. 


pF 


inn HUTA 
MT “SSO RC 


Ce Rae, —— BT 22 
Ca a Gane 


oe e* 


Sm 
TRUITT 
“AMVTUUTANTETVUUTQUUTUUHL LC AEE LUC 


TT 


TTA 
ETE ETE 
AANA 
AIMUUTLEH : 


eb raaee nme > 


LO 


13 


a] 


3° 


. 40 


45 


50 


UNITED STATES 


PATENT OFFICE. 


THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS. 


ELECTRICAL APPARATUS. 


SPECIFICATION forming part of Letters Patent No, 619,760, dated February 21, 1899, 
Application filed May 5, 1898, Serial No. 679,800, (No model.) 


To ail whom it may concern: 


‘Be it known that I, THoMAs B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts; have invented an Improvement in 
Dynamos, &c., of which the following descrip- 
tion, in connection with the accompanying 
drawings, isa specification, like letters and fig- 
ures on the drawings representing like parts. 

My invention aims to accomplish an in- 

creased efficiency in electrical apparatus by 
means. of a new winding thereof, which I have 
discovered to be the only proper winding for 
taking advantage of the natural impedance 
and inductance, so as to give a proper rise of 
potential in the direction desired only. 
" JT have illustrated my invention in’several 
different forms of apparatus in order that it 
might be fully apprehended, and the details 
of “these devices will be more fully under- 
stood from the following description, refer- 
ence being had to the accompanying draw- 
ings, and the invention will be more particu- 
larly. defined in the appended claims. 

In the drawings, Figure 1 is a perspective 
view, partly diagrammatic, illustrating one 
manner of constructing a dynamo to embody 
the principles of my invention. Figs. 2 and 
3 are diagrammatic figures illustrating the 
manner of winding. Fig. 4 is a vertical sec- 
tion showing the principles of my invention 
applied to a different form of dynamo. Fig. 
Sis a central transverse section of another 
form of dynamo, the right hand thereof show- 
ing the windings in section and the left hand 
thereof illustrating, diagrammatically, the 
mannerof.winding. Fig. 6isa vertical trans- 
verse section taken on the line 6 6, Fig..7 
showing my invention applied to a trans- 
former. Fig. 7is a top plan view, partly in 
section, of said transformer. Fig.8 is acen- 
tral vertical sectional view of another form 
of transformer. Fig. 9 illustrates in per- 
spective the plates constituting the magnetic 
field of the latter transformer. Figs. 10 and 


“11 show, respectively, in per spective and cen- 


tral longitudinal section a modified form of 
transformer. 

Referring to Fig. 1, it will be seen that I 
have provided a rotating field A and a sta- 
tionary armature B, the latter being made 
up of laminated plates or stampings b and 
internal windings b’.. If such-a form of dy- 
namo were to be built with usual wincinis, 


the wire would be wound around one or the 
other or all the iron walls constituting the 
shell or magnetic field of the armature B. 
Instead of this method of winding I inclose 
all the wires within the stampings and I wind. 
the wire in a peculiar manner illustrated in 
Figs. 2 and 8, where it will be seen that be- 
ginning at the inner terminal 0? the wire is 
carried in a winding parallel to the rotating 
field Ain successive turns, as indicated by 
numbers in Fig. 3, so that the wire is built 
up in successive layers from the inside out- 
ward until half of the cavity (at one side the 
heavy line 0°, Fig. 1) within the stampings is 
entirely filled, and then the same method of 
winding is followed until the opposite half of 
the cavity is entirely filled, the outer layers 
of the two bodies of windings being joined 
in circuit, so that we have a U-shaped mass 
of windings with the opposite terminals there- 
of next to the rotating field A. This winding 
will be clearly understood by following the 
numbers in lig. 8 and observing the graphie 
representation of said winding in Fig. 2, from 
which itappears that successive coils are made 
until opposite parallel layers are formed, (in- 
dicated, respectively, by the figures 1357 and 
2468,) and then the same wire continues lay- 
_ing adjacent layers, (indicated, respectively, 
by the figures 9111315 on one side and 10 
12 1416 on the other side, ) the same wire then 
being carried back in the next layer, as indi- 
cated on one side by 17 19 21.23 and on the 
other side by 18 20 22 24, and then the last 
peripheral coil made in the half of the cavity 
of the armature filled by the windings thus 
far described continues over to the other half 
of said cavity, being cdiled in precisely the 
same manner as before, the turns, however, 
proceeding from the periphery inward in the 
reverse manner to that already explained. 
In other words, supposing the last-peripheral 
turn on one side the line 6° to be made by the 
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wire 48, this wire is continued past the divid- — 


ing-line 6° to the side of the cavity, which we 
will suppose to be vacant, winding precisely 
as before the turns 48 47, 46 45, 44 48, 42 41, 
which form the outermost or peripheral layer 
adjacent the ends of the stampings b, the 
same wire being thence continued in its wind- 
ings to form adjacent and within said outer 
most layer another layer, (represented by the 
figures on-one side 40 38 36.34 and on the 
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to 
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other side 39 37 35 33,) and so on, winding in 
successive layers the same wire until said 
wire ends up with the last eoil.2 1 of the last 
or innermost layer lying in line with the first 
or starting layer with which the winding was 
begun at the opposite end of the wire, thé 
first coil 1 2 being at one terminal of the en- 
tire winding and the last coil 2 1 being at the 
other terminal thereof. Theresult is that as 
the field A rotates, thereby disturbing the 
induced magnetic conditions of the magnetic 
body B, which for the time being has become 


’ an induced magnet, the magnetic lines of the 
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body B, when released from their inducing 
sotirce, follow the usual law of induced mag- 
nets, and fall away from the region of the field 
A toward H, causing usual fluctuations in the 
winding of thearmature, and the lites of force 
in the magnetic field provided by the érivel= 
oping body or jacket B fall on the wires of 
the windings and outwardly toward the ends 
thereof at H, thereby creating the greatest 
impedance at the adjacent portion of the 
windings and removing from the inner por- 
tions of the windings the hindrance of the 
lines of magnetic force, so that the risé of po- 
tential of the entire winding is free to take 


cent tlie field A, and cotiseqtently a high-po- 
tential region is maintained itiimediately ad- 
jacent the rotating field, and a low-potéfitial 
region in the winding is maintained at the re- 
mote portions of the winding adjacent the 
parts marked Hin Fig. 1. In Fig. 5 I have 
shown the same principle of winding applied 


to an armature made up of different-shaped - 


stampings, the stampings shown in Fig. 5 
having acentral core portion b‘, around which 
thewireiswound. The principle of winding, 
however, is the same as before explained— 
that is to say, the current has to pass from 
the low-potential or outer portion of the ar- 
mature along the entire length of the whole 
winding before it ean reach the high-potential 
or inner portion of the armature adjacent the 
rotating field. Thisis different from previous 
windings in that theold way.of winding would 


be to start, for instance, at the same end as: 


in my winding; but instead of winding the 
wire outward in layers transversely to the 
portion 6‘, as indicated, the wire would be 


wound directly on the portion b‘in-a spiral |: 


form throughout the length of said portion 
o*, and then back again to the startin a sec- 


ond layer, and’so on back and forth in layers’ 
extending parallel to the length of the arma- 


ture instead of extending transversely there- 


. to; and the result would be that the current 
‘ would simply have to pass throughout. the 


60 
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length of wire of one layer in order to pass 
from the low-potential region to the high-po- 
tential region of the armature, and then the 
current in traveling farther along. the wind- 
ing would. pass back again along the next 
layer, traveling from the high-potential re- 


gion to the low-potential region, and so on: 


- back.and forth, according to the number of 
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layers, until finally it would reach the out- 
goingterminal. Irepeat, therefore, that the 
distinetion of my winding thereover is that 
all the current as it is generated by the fall- 
ing of the magnetic lines of force from the 
field. A toward the end H is drawn off without 
‘impedance from the end of the winding away 
from which tle lines of force are falling, and 
this takes place throughout the successive 
‘turns of the winding until every turn thereof 
pack to.the very end H discharges freely all 
its current in the one direction, all discharge 
in an opposite direction being prevented by 
the impedance of the lines of magnetic foree 
at and falling toward the high magnetic po- 
tential ends H.° Accordingly an armature 
constructed as shown in Fig. 5 would present 
constant high potential adjacent the rotating 
field, and the potential would be raised under 
tlié most favorable conditions, inasmuch as 


. the lines 6f force of the surrounding magnetic 


. field would be continually falling across the 
turns of wire back so 48 eontinually to keep 


tinuing to choke the opposite ends thereof 


-adjacent H. 
place at the terminals of the windings adja- |: 


In Fig. 4 have indiéated the field at A” 


‘and have provided a rotating armature B’, 


‘made up of stampingsin usual manner, the 


: difference over a usual dynamo being, how- 
| éver, that I have-wound the armature as al- 
‘ready described, Dindicating a ribbon wind- 
‘ing, which begitts adjacent the core of the 
larmature and winds in successive layers 


‘thence outwardly in a radial direction, so that, 
‘for the reason already explained, there is a 
: constant region of high potential adjacent the 
| périphery of the armature and the inner ter- 
minals at the core are low potential. This is 


‘not only of advartagé in that it gets all the 


‘benefit of the cutting lines of force in the 
‘magnetic field in the most natural manner as 
‘they fall across the turns successively from 
‘the inner to the outer portions of the wind- 
‘ings, but also if requires only one terminal to 
: be provided for the high-potential-current de- 
livery from theapparatus, thereby permitting 
ithe return-conductor of the cirenit to be cor- 
‘respondingly light and inexpensive for the 
‘@Xtremely low voltage duty required of it. 
In Figs, 6 and7 I have shown a secondary 
-C, wound in the same manner already de- 
‘soribed in detail and as shown in Fig. 1,.the 
‘iron field c being cut away at c’ to receive a 
primary preferably wound also on the same 
principle as the secondary. This produces 
what may be termed ‘a magnetic oscillator,” 
in which all the lines of force of the magnetic: 
field (whether closed or open) are permitted 
on an interruption of the current in thé pri- 
mary to fall across the secondary, so as to 
cut all the turns thereof successively from the 
center toward H and progressively through- 
out the length of the wire. In atransformer 
wound in the old way the lines of force would 
‘eut successive turns, to be sure, but would 
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releasing one and the same end of the wind- - 
‘ing from their impeding influerice, while con- 
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not cut ‘said turns progressively along the 
whole wire, Inasmach as the windings would 
be transverse to the direction that I employ. 
This will be more readily understood viewing 
Wigs. 10 amd 11, which show the magnetic 
feld as made up of wires forming at the cen- 
ter a core c? and bent around the outside of 
the windings to form.a jacket c’. Tho old 
way of making a transformer in this form 
would have been to wind the primary along 
the core c* from one end to the other and then 
wind the secondary over the primary in suc- 
cessive layers parallel to the core back and 
forth. My winding, it will beseen, isentirely 
different from this, for I wind the primary c! 
at one end, aseclearly indicated, and then wind 
the secondary cin suecessive layers trans- 
versely to the core c? instead of parallel there- 
to, 80 that all the current passes.out from the 
delivery or outgoing terminal c’ without any 
impedance, because as the lines of force fall 
and cut the turns, beginning atc’ and falling 
back toward the opposite terminal c’, the wire 
is left free to discharge its current in one di- 
rection only, and this continues until all the 
wire is left free back to its terminal c’, In 
Fig. 8 Thave shown a form of transformer 
wound oa the same plan, but having a cen- 
tral core cand opposite disk-like magnetic 
fields ‘c" c?, conneeted therewith, the stamp- 
ings in this case being made up of pieces c® 
e (shown in detail in Fig. 9) and put to- 
gether in an obvious manner. , 

Having deseribed my invention, what I 
claim, and desire to secure by Letters Patent, 
is— 

i. In an electrical apparatus, a body pro- 
ducing a magnetic field, a winding within the 
influence of said body, means to maintain 
high-potential and low-potential regions re- 
spectively in opposite parts of said magnetic 


field, and means to cause fluctuations of said. 


field, said winding being wound to present 
conditions of electrical potential related in- 
versely to the magnetic potential of the field, 
and having decreasing potential throughout 
its entire length from its high-potential re- 
gion to its low-potential region, substantially 
as described. 

2. In an electrical apparatus, an envelop- 
ing body providing a magnetic field for the 
apparatus, a winding arranged in and subject 
to.the influence of said field, means to set up 
conditions of potential high and low rela- 
tively to each other in different regions. of 
said field, and means to cause fluctuations of 
said field, said winding having its terminals 
adjacent the region from which the magnetie¢ 
lines fall on a fluetuation of said field, said 
winding being similarly wound from its said 
torminals to its intermediate portion, the lat- 
ter being adjacent the region toward which 
said magnetic lines fall, and being wound to 
present decreasing potential throughout its 
entire length from its said respeetive termi- 
nals to its said intermediate portion, substan- 
lially as deseribed. 


3. In an electrical apparatus, a body pro- 
viding a magnetic field for the apparatus, a 
winding arranged in and subject to the in- 
fluence of said field, means» co set up condi- 
tions of potential high and .ow relatively to 
each other in different regions of said field, 
a primary winding restricted to the region of 
said field toward which the magnetic lines fall, 
said first-mentioned winding being wound in 
said field te present conditions of electrical 
potential related inversely to the magnetie 
potential of the field, said sinding having 
decreasing potential throughout its entire 
length from its high-potential region to its low- 
potential region, substantially as described. 

4. In an electrical apparatus, a maguetiz- 
able shell or jacket providing a magnetic 
field for the apparatus, a winding arranged in 
and subject to the influence of said field, 
means to set up conditions of potential high 
and low relatively to each other in different 
regions of said field, a primary winding re- 
stricted to the region of said field toward 
which the magnetic lines fall, said first-men- 


‘tioned winding having its terminals adjacent 


the region away from which the magnetic lines 
fall, being similarly wound from iis said termi- 
nals to its intermediate portion, the latter be- 
ing adjacent said primary winding, and said 
first-mentioned winding being wound to have 
its potential decreasing throughout its entire 
length from its said respective terminals to 
its said intermediate portion, substantially as 


| described. 


5. Inanelectricalapparatus, athin, flat sec 
ondary winding wound in two similar bodies 
side by side proceeding from the intermedi- 
ate portion of the winding constituting the 
secondary and each of said bodies winding 
in suecessive layers or coils progressively 
shorter throughout its length frou the periph- 
ery to the central portion thereof, and a pri- 
mary winding restricted to the peripheral 
portion of said secondary, part thereof being 
on one side and part on the opposite side of 
said secondary, substantially as described. 
~ 3. Inanelectrical apparatus, athin, flat sec- 
ondary winding wound in two similar bodies 
side by side proceeding from the intermedi- 
ate portion of the secondary and each wind- 
ing in successive layers or coils progress- 
ively shorter throughout its length from the 
periphery to the central portion thereof, and 
a primary winding restricted to the periph- 
eral portion of said secondary, part thereof 
being on one side and part on the opposite 
side of said secondary, and 4 magnetic jacket 
or body inclosing said windings, substantially 
as deseribed. 

in testimony whereof I have signed my 
name to this spegilication in the presenes of 
two subscribing wituesses. ; 

THOMAS BRIN GAEDE 


Witnesses: 
Gero. [f. MAXWELL, 
Jeun C, Hpwarps. 
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Lo all whone tt may concern: 


Be it known that I, THomas B. KINRAIDE, ; 


of Boston, county of Suffolk, State of Massa- 


chusetts, have invented an Improvement in}: 
Electric. Breaks, of which the following de- | 


scription, in connection with the accompany- 
ing drawings, is a specification, like letters 
on the drawings representing like parts: 

My present application i is a division of my 


application, Serial No. 679,799, filed “May 5, . 


1898, 
' Electric breaks as heretofore provided have 
been subject to considerable sparking, which 


is very objectionable in its effects on the eur- 
rent and system. being operated, this being 
especially true of rotary breaks which operate 


by means of a brush in frictional engagement: 


with a rotating surface. Accordingly I have 
invented a-break in which there is no chance 
for arcing, as there is no surface to are over, 
and also a leading object of my break. is to 
provide a means for making an execedingly 
quick break with a relatively long period of 
closed circuit, my break rendering it possible 
to regulate the period of closed circuit accu- 
rately, -Many considerable advantages re- 
sulting from this construction will occur to 
those skilled i in the art. 

The details of construction and priicinics 
of operation of my improved break will be 
more fully pointed out in the following de- 
scription, reference being had to the accom- 
panying drawings, in which Thave illustrated 
a preferred embodiment of my invention, and 


‘the latter will be more particularly defined i in 


_ the appended claims. 


‘ of one form of my break. Fig. 2 
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In the drawings, Figure 1 isa Hee plan view 
shows the 
same in elevation. 

. On a suitable base D, I journal, in aeen- 


“tral post or bearing d, a spindle d@’ of an iron 
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plate or armature. d*, having two or more re-. 
-gions of varying mass of magnetic material, : 


herein shown in the form of eccentrie edges 
a, as clearly shown in Fig..1.- 

My object is to provide 1 regions of increas- 
ing magnetic attraction to codperate with one 
or “ more’ suitable electromagnets or solenoid 
devices :so located as to successively attract 


‘small antifriction-rols.d*, 


'd, clamped adjustably on the’plate a”. 
rolls or cirenit-interrupters are preferably of 
‘indurated fiber. 


these regions of varying mass of magnetie ma- 
terial for rotating the armature, as will now 


be explained. 


Mounted on or otherwise counected to ro- 
tate. with the armature (? are one -or more 
two being herein 
shown mounted at the opposite ends of a bar 
These 


Mounted to extend into the path of the rolls 
dis an arm, (shown as a wire:d®,: 
hammer d@’ to contact with an/anvil.d? on a 
post d and limited in its movement by a fiber 
stop @° on the end of an adjusting-screw d". 
The wire d‘ is carried bya hub a loose ona 
pin d® and held. under tension by a-spring- 


coil i, Fig. 2, fastened at one. end, to said. 
hub and at its other end toa nut d", carrying 
an adjusting orset ser ew d's, so that by loosen- 


ing the set-screw and swinging its handle one 
way or the other the resistance of the arm dé 
may be varied. 


Preferably adjacent the periphery of the, 


armature d@? I place attracting means, herein 
shown in the form of solenoids or electromag- 
nets d@ d'§, connected with the main or other 
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source of current by wires d*, which enter . 


| the solenoids at their itfner terminals, so that 


as the magnets d@" d® are energized they at- 
tract the armature or plate d4, and by the in- 
creasing pull exerted thereon on account of 


.the eccentric surfaces d° they cause the plate 


to rotate with a speed only/checked by the 
striking ofthe interrupters dt against the end 


of the arm. d‘, said rolls being placed rela- | 


tively.to the highest points of the surfaces. a, 
so that they. cut off. the current just before 
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85. 


said highest points get opposite the propel- ~ 


ling-magnets, thereby permitting the momen- 
tum of the plate or armature at to carry said 
highest points beyond the magnetssufiiciently 
to prevent the latter exerting 
influence on the rotation of the break. 
Preferably I mount the anvil and hammer 
on a swinging ledge or carrier d*, journaled 
on the post cd, so that I am enabled to regu- 
late the speed of the break simply by swing- 
‘ing the carrier @° one way or the other. The 
same effect may be obtained by shifting the 
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roll er rolis d‘ on the plate d*, provided they 
are carried, as preferred, on a bard, so that 
they can be shifted. This adjustment can- 
not of course take place while the apparatus 


is in operation, and therefore for instantane- 


ous regulation of the apparatus I providethe 
swinging carrier d”. 

Amovementof the carrier from r ight toleft 
causes the current to be broken before the 
armature has reached its point of greatest at- 
traction, and. as it is moved farther toward 
the left the pull on the armature exerted by 


‘the magnets is diminished more and more, ° 


and the speed of rotation of the armature is 


correspondingly reduced, thereby reducing 


the number of breaks and at the same time 
lengthening the time which the circuit being 
interrupted i is closed. 

I place the arm or wire @° slightly tangen- 


ial to the armature; as will be seen viewing 
Fig. 1, in ‘order that the rolls d* may strike: 


the extremo end thereof with least friction, 
striking outward instead of square against 
theend. Thearm dis connected to the main 
or. branch therefrom at d*! by means of any 


suitable conductor d®, and the anvil d has: 


a connection d* to the delivery end d* of the 
circuit, as will readily be understood, . 

In operation the magnets being energized 
attract the eccentric surfaces or other vary- 
ing masses of magnetic material, so as to cause 
the armature to Totate ever to ‘the left, Fig. 
1, the cireuit being completed at d’ d® until 
the very moment “when the interr upter d# 
strikes the free énd of the arm d°, whereupon 
the circuit: is instantaneously br oken, and 


_as this time occurs slightly before the hi chest 
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points or places of greatest attraction of the 
armature come opposite the solenoids the 
latter are rendered inactive merely during 
the moment when the momentum of the arma- 
ture is carrying the latter by the solenoids, 
so astc bring the region of least magnetic mass 
again opposite the solenoids in position for the 
latter, spon becoming active by the making 
again of the circuit, to renew their pull upon 
the armature, and thereby continae its rapid 
revoiution. This action is rapidly repeated 
ai every make and break of the instrument. 

i prefer to provide opposite -eclenoids. in. 
order 1o render the device perfectly balanced 
and 82 os -running, although it will be un- 
od that variationsin this and in allother 

of my invention may be made. — 

By 37 the use of my invention the time-period 
of closed circuit may be made as considerable 
asdesired. Withany usual break this would 
be impossible, for the reason that in order to 
give an equivalent period of closed circuit 
the brush would of necessity remain upon the 
surface of the break so long as to heat fric- 
tionally the surfaces, so as fio produce acon- 
stant are, ultimately "destroying the break as 
well as the efficiency of the circuit. In my 
break: there is not only no chance for it to are, 
as there is no surface for it to are over, but 
the break iiself is so exceedingly quick that 
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there isnot even aspark at the time of break, 
but there is merely occasionally a residual 
spark upon the closing of the break. 

Having described my invention, what I 
claim, and desire to secure by Letters Patent, 
is— 

1. An electric break comprising arotating 
member, an electromagnet, a break device, 
and means driven by said rotating member 
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for interrupting said, break device, said ro- ~ 


tating member presenting a surface of attrac- 
tion to said magnet eccentric to the center of 
rotation of said member, substantially as de- 
scribed. 

2. An electric break comprising-a rotating 
member, an electromagnet, a break device, 
and means driven by said rotating member 
for interrupting said break device, said ro- 
tating member presenting a surface of attrac- 
tion tosaid magnet eccentric to the center of 
rotation of said member, and means for vary- 
ing the time of interruption of said break de- 
vice relatively to the point of highest attrac- 
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tion of said eccentric surface,substantially as | 


described. 

3. An electric break comprising a rotating 
member, an electromagnet, a spring, a br eak 
device, means to vary “the ‘resistance of said 
break device, and means driven by said ro- 


tating member for interrupting said break. 


device, said rotating member presenting a 
surface of attraction to said magnet eccentric 
to the center of retation of said member, and 
means for varying the time of interruption of 
said break device relatively to the point of 
highest attraction of said eccentric surface, 
substantially as described. 

4. An electric break comprising a rotating 
member having regions of varying mass of 
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magnetic material producing regions of in-- 


creasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and an interrupter driven by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

5. An electric break comprising a rotating 
member having regions of varying mass of 
magnetic material producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
‘device, and an interruptercarried by. said ro- 
tating ‘member for interrupting the break de- 
vice, substantially as described. 

6. An electric break comprising a rotating 


member having regions of varying mass of” 


magnetic material ‘producing regions of in- 
creasing magnetic attraction, an electromag- 
net adjacent said rotating member, a break 
device, and a pivoted roll carried by said ro- 
tating member for interrupting the break de- 
vice, substantially as described. 

7. Anelectric break comprising a rotating 
member having regions of increasing mag- 
netie attraction, an electromagnet adjacent 
said rotating member, a a break device, and a 
pivoted roll carried by said rotating member 
for interrupting the break device, and means 
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for adjusting said roll on said rotating mem- 
ber, substantially as described. 


8. An electric break comprising a. ‘rotating 


member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 
said rotating member, a break device, and a 
bar fixed on said rotating. member and pro- 
vided with rolls pivoted thereon at its oppo- 
site ends in line with- and -to interrupt said 
break device, substantially as described. 

9. An electric break comprising a rotating 


member having regions. of increasing mag-.- 
netic attraction, an electromagnet adjacent 


said rotating member, a break device, and an 
interrupter carried by said rotating member 
for interrupting the break device, said break 


device being mounted on a carrier movable - 
_ concentrically to said rotating member, sub-. 


stantially as described. 

10. An electric break comprising a rotating 
member having regions of increasing mag- 
netic attraction, an electromagnet adjacent 


said rotating member, a break device, and a 
revolving interrupter driven by said rotating 
member, said break device including a yield- 
ing arm projecting obliquely into the path of 
said interrupter, substantially as described. 

‘11, An‘electrie break comprising an arni 
carrying a hammer, an anvil opposite said 
hammer, said arm being yieldingly supported 
and provided with means for regulating the 
tension or resistance thereof, an interrupter 
for engaging the free end of said arm, and 
automatic means operated by the current be- 
ing broken for driving said interrupter, sub- 
stantially as described. 


In testimony whereof I have signed ny 


name to this specification in the presence of 
two-subscribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Gro. H. MAXWELL, 
ALEXANDER C, PROUDFIT. 
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To all whom it may concern: 

Be it known that I, fHoMAS B. KINRAIDE, 
of Boston, county of Suffolk, State of Massa- 
chusetts, have invented an Improvement in 
Electric Spark-Gaps, of which the following 
description, in connection with the accompa- 
nying drawings, is a specification, like letters 
on the drawings representing like parts. 

The more recent developments in electrical 
matters, and particularly in the line of ex- 
perimental research in connection with statie¢ 
electricity, have developed conditions requir- 
ing the discharge of such enormous potentials 
and amperage as to render the apparatus here- 
tofore provided for such purposes inefficient 
and largely useless, for the reason that these 
enormous discharges which the electrician 
frequently desires to experiment or deal with 
very quickly render inoperative or destroy 
such usual apparatus. 

Accordingly it is the object of my present 

invention to provide a practically indestructi- 
ble discharge apparatus to meet the more ex- 
acting requirements of the present day; and 
to that end I provide a spark-gap which is 
virtually self-recuperative and comprises op- 
josite parallel discharge-surfaces of consider- 
able area, which, besides their practically in- 
destructible character, possess numerous very 
important advantages, allas will be more fully 
pointed out in the course of the following de- 
failed description of the apparatus, reference 
being had to the accompanying drawings, illus- 
trative of preferred embodiments thereof. 
In the drawings, Figure 1 represents in side 
elevation asimple form of my improved spark- 
gap. Fig. 2 is a similar view showing a modi- 
ication. Fig. 3 is a top plan view of the form 
of apparatus shown in Fig. 2. 

While the spark-gap which constitutes my 
invention and which I will now describe is 
primarily intended for usein discharging eon- 
densers, as shown in my application, Serial 
No, 679,799, filed May 5, 1898, it will be un- 
derstood thatitis not limited thereto, but may 
be employed in various other relations. 

I provide electrodes preferably in the form 
of opposite parallel disks g g’, the air-gap be- 
tween whose plane surfaces constitutes the 
spark-gap, the extended area of these elec- 
trodes preventing the tendency of the con- 
denser, for example, to discharge until it has 


| 


reached its maximum charge and also caus- 
ing the discharge to be exceedingly sudden 
when it does take place and the disks not be- 
ing liable to become unduly heated. | 

The spark-gap constitutes virtually a self- 
recuperative or indestructible condenser, as 
it were, the parallel and preferably plane me- 
tallie surfaces g g’ being the discharge-sur- 
faces, which discharge through or across the 
intervening air dielectric. The air-gap is 
broken through when the voltage has exerted 
a sufficient strain upon the air to rupture it. 
The larger the disks are the greater condenser 
capacity will they have, and hence the farther 
apart they will spark. 

At each discharge of the condenser a small 


| portion of the plates g g’ is oxidized, the suc- 
cessive discharges producing very thin oxi- 


dation here and there-until the entire sur- 


Suitable means is provided for accurately ad- 
justing these plates relatively to each other 
and regulating their distance apart, or, in 
other words, for controlling the resistance of 
the intervening gaseous dielectric, and, refer- 


ring to the drawings, where J have shown a 


preferred means for accomplishing my object, 
it will be seen that I provide a plurality of 
posts g*, threaded at their upper ends and 
carrying shouldered nuts g’, on the shoulders 
of which is placed the top disk g’. The op- 
posite plate g rests on a support or table g! 
and is mounted loosely on.a post g°, being 
normally held downwardly by a spring g’, 
contained in a hanger or housing g’, depend- 
ing from the table g‘, said spring bearing at 
one end against the fanged lower end of the 
hanger g' and at its other end bearing against 


a washer g°, retained by a screw g°, whose. ... 


head enters a hole or recess in the plate g for 
centering the latter. 

The plate g is provided on its under side 
with a plurality of recesses or sockets, herein 
shown as three in number, which reccive 
props or struts g*°, projecting upwardly from 
the base of the instrument. These props g” 
are of precisely equal length, so that they 
support the plate g in absolute parallelism to 
its opposite plate g’. The support g‘ has de- 


_pending from its lower side a stud g", which 


is engaged by the bifureated end g’* of a le- 
ver g®, pivoted at g" to a post g® on the base. 
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By this provision the most delicate adjust- 
ment is possible simply by swinging the lever 
g® one way or the other, so as to incline the 
struts. g more or less, and thereby increase 
or decrease the distance between the plates 
g g’, the nuts g* being depended upon for the 
coarser adjustments of the plates. 

In Figs. 2 and 83 I have shown the plates g 
g' as hollow and provided. with water-cireu- 
lation pipes gin order that they may be ab- 
solutely prevented from all heating under ex- 
traordinary conditions. Under usual condi- 
tions, however, this provision is entirely un- 
necessary, it being sufficientsimply to provide 
the plates, as shown in Fig. 1. 

When the adjacent surfaces of the plates 
have becomeentirely oxidized, the plates may 
be turned over and their opposite sides used, 
and when both sides have become oxidized 
they may be readily removed and scoured off 
without destroying any of their adjustments. 

My apparatus makes possible the sudden 
discharge of a condenser after the latter has 
reached a eertain predetermined point, and 
said discharge is of great volume or large 


“amperage and of a very sudden and abrupt 


nature, as the current will not break across the 
spark-gap until it cannot help doing so, and 
when it does do so the discharge takes place 
with a minimum heating effect, not interfer- 
ing with the efficiency, with very rapid and 
with very short and sharp oscillations inca- 
pable of being obtained between a ball or 
point discharge gap. 

The adj ustment of the plates relatively to 
each other regulates the amperage-discharge 
of the instrument being discharged. 

Having described my invention, what I 

claim, and desire to secure by Letters Patent, 
is— . 
1. Aspark-gap of the kind described for use 
in a condenser-circuit,said spark-gap present- 
ing opposite parallel discharge-surfaces of 
relatively large areas and means for regulat- 
ing the discharge distance between said par- 
allel surfaces, whereby a condenser charge 
may be automatically governed, substantially 
as described. 

2. The herein-described spark-gap compris- 
ing opposite electrodes presenting parallel 
discharge-surfaces, one of said electrodes be- 
ing supported on three or more struts of equal 
length, and means for rotating said strut-sup- 
ported electrode about its center, whereby its 
adjustment may be varied to an ad from the op- 
Dee electrode, substantially as described. 

A spark-gap, comprising two permanent 
lates superficial areas parallel to each other, 
constituting opposite discharge-surfaces, and 
an interposed gaseous dielectric, said dis- 
charge-surfaces having condenser capacity 


for breaking down the intervening dielectric, 


‘and the latter automatically restoring or re- 


newing itself, substantially as deseribed. 

4, Aspark-gap comprising opposite hollow 
plates or disks having parallel discharge-sur- 
faces, means for regulating the discharge dis- 
tance between said surfaces, and circulation- 
pipes entering the same, whereby a circtla- 
tion of water may be maintained for keep- 
ing the plates or disks cool, substantially as 
described. 
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5. Aspark-gap comprising threé or more . 


posts, shoulders adjustable thereon, a plate 
or disk supported on said shoulders, a second 
plate below the same, a support therefor, 
three or more upright struts loosely engaging 
said support, and means. to rotate said sup- 
port about its center, whereby said struts are 
simultaneously and similarly moved for va- 
rying the distance apart of said plates, sub- 
Bnue ty as described. 

. Aspark-gap comprising a centr. al post, a 
dee of supporting-posts, two plates, one 
carried by said supporting-posts and the other 
adjacent said central post, three or more simi- 
larstruts supporting said lower plate, aspring 
maintaining said struts in proper supporting 
relation, and means to rotate the lower plate 
on said central post, substantially as de- 
scribed. 

7. A spark-gap comprising a plurality of 
supporting-posts, two plates, the lower plate 
being pivotally mounted, three or more simi- 
lar struts supporting said lower plate, and the 
upper plate being supported. by said support- 
ing-posts, a lever pivotally mounted adjacent 
said lower plate and loosely connected there- 
with at its inner end for rotating said plate 
and tipping said struts, substantially as de- 
scribed. 

8. A spark-gap comprising a central post;a 
plurality of supporting-posts, two plates, the 
lower plate being pivotally mounted econcen- 
trically to said central post, a hanger depend- 
ing adjacent said post, a spring between said 
post and hanger and engaging the hanger at 
its lower end and held by the post at its up- 
per end, three or more similar struts support- 
ing said lower plate, and the upper plate be- 
ing supported by said supporting-posts, a le- 
ver pivotally mounted adjacent said lower 
plate and loosely connected therewith at its 
inner end for rotating said plate and tipping 
said struts, substantially as described. 

In testimony whereof I have.signed my. 
name to this specification in the Piesonce of 
two subscribing witnesses. 

“THOMAS B. KINRAIDE. 

Witnesses: 

Guo. Lf. MaxweEi.n, 
ALEXANDER ©. PROUDFI?.! 
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To ali whom tt may concern: 

Be it known that I, THomas B. K1nraipe, 
a citizen of the United States, residing at Bos- 
ton, county of Suffolk, State of Massachu- 
setts, have invented an Improvement in Elec- 
trodes, of which the following description, in 
connection with the accompanying drawings, 
is a specification, like letters on the drawings 
representing like parts. 

My present invention is an electrode hav- 
ing for its object the regulation of the dis- 
charge effects or capabilities of the electrode. 

As is well known, in certain situations of 
electrical discharge—as, for instance, in con- 
nection with the discharge-electrode of a Ley- 
den jar—there is a tendeney to continnous 
leakage, which prevents the full charging of 
the jar, and, again, it is sometimes desirable 
to check the brush -discharge—as, for in- 
stance, in an induction apparatus—espe- 
cially when the two discharge-terminals are 
separated some distance, and also it is fre- 
quently convenient to be able to reverse 
the direction of discharge between two elec- 
Accordingly [ have devised the here- 
inafter - described electrode. for aceomplish- 
ing, among other things, the above results, 
and in effecting my purpose Ihave availed 
myself of the principles set forth in my ap- 
plication, Serial No. 26,709, filed August 13, 
1900, by combining the extensionless-point 


feature with the limitless-plane feature, as” 


defined in my said application. 

In the preferred construction of my pres- 
ent electrode I mount the point-discharge or 
discharge-rod adjustably in the center of the 
limitless plane, shaping the latter to corre- 
spond, so that it will maintain itself, elec- 
trically speaking, asa receiving plane or sur- 
face without edges or angular or pointed sur- 
faces. 

Further description. of my invention and 
the operation thereof will be set forth in the 
following portion of the specification by ref- 
erence to the accompanying drawings. 

In the drawings, Figure 1 is a perspective 
view of my electrode. Fig. 2 is a vertical 
cross-section thereof.. Fig. 3 is a view simi- 
lar to Fig. 2, showing the electrode in a differ- 
ent adjustment. 

It will be understood that my electrode is 
applicable to any conductor, the latter being 


\ 


Serial No, 58,511. (No model.) 


\| herein indicated as a rod a, having at its for- 


ward end “a point-discharge a', formed inte- 
erally therewith. Mounted on the rod a just 
back of the point a’ is the limitless-plane por- 
tion 0 of the electrode, herein shown as hav- 
ing a central inwardly-sloping curved sur- 
face b', forming a bell-shaped mouth or open- 
ing, in: the center of which is the point a’. 
The limitless-plane portion of the electrode 
extends from this central bell-shaped portion 
outwardly in such manner as to have no an- 
gular or pointed surfaces, being herein shown 
as curved around at b, substantially as 
shown in my before-mentioned application, 
the rear portion of the shell or surface ex- 
tending at b?.back to the rod.a and being 
joined ‘at bf to a tubular or sliding portion be 
thereof, The purpose of this construction i is 
to permit the point and surface to be moved 
relatively to each other so that the point 
may occupy an extended position, as shown 
in Fig. 2, or an intermediate position, as 
shown in Fig. 1, or a retracted position, as 
shown in Fig. 3, the portion 6 being in my 
present construction simply shoved backward 
or forward on the rod a. When. the point 
projects forward, as indicated in Fig. 2, the 
electrode operates freely as a point-discharge; 
bat when the parts are in the position shown 
in Fig. 8 the point is rendered inactive by 
reason of its inability to dischdrge past the 
extended surface b, which is charged with the 
same electricity as the point, this extended 
area of charged surface of like electricity re- 
pelling the discharge tendency of the point. 
Also by moving the two parts in one diree- 
tion or the other a minimum or maximum 
charge or tendency to discharge may be main- 
tained. For instance, as shown in Fig. 2, 
there is the greatest freedom of discharge, 
and this decreases as the shielding or screen- 
ing influence of the limitless plane portion b 
is moved forward toward the point. 


If, for example, my electrode is employed: 


as a discharge-terminal of a Leyden jar and 
itis desired to check the brush discharge that 
takes place in the Leyden jar, causing the 
same slowly to ‘‘leak,” as it is termed, all 
that is necessary is to move the surface b into 
screening position relatively to the point, 
thereby insuring a maximum charge of the 
jar. When thus charged, my electrode makes 
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it possible to discharge the charge across a 
much greater air-gap by means of thescreened 
point than is possible with simply usual dis- 
charge-terminals. 

I have not undertaken to set forth in this 
specification all the uses to which my inven- 
tion may be put, as it will be understood that 
it is applicable toa practically endless range 
of uses in connection with electrical appa- 
ratus. 

Having described my invention, what T 
claim as new, and desire to secure by Letters 
Patent, is— 

1. An electrode having a discharge-point, 
and means for electrically screening said 
point for limiting the tendency thereof to dis- 
charge. 

2. An electrode having a discharge-point, 
and adjustable means for electrically screen- 


689,199 


ing said point for varying the tendency there- 
of to discharge. 
3. Anelectrode having a comparatively fine 


point combined with a plane conducting-sur- - 


face having its edges curved or rolled-rear- 
wardly and inwardly, and means for moving 
said surface relatively to said point. 

4. An electrode having a plane conducting- 
surface shaped without edges or angular or 
pointed surfaces, combined with a point-dis- 


charge mounted within the area of said sur- 


face and projecting therefrom. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subseribing witnesses. 

: THOMAS B. KINRAIDE. 

Witnesses: 
Gro. H. MaxwELy, 
WILHELMINA C. HENSER, 
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COMPLETE SPECIFICATION. 


Improvements in Automatic Break or Interrupter Apparatus for 
on Electric Currents. ; 


I, Tuomas Burton Kinraiwe, of 38, Spring Park Avenue, Jamaica Plain, in the 
State of Massachusetts, one of the United States-of America, Electrician, do hereby 
declare the nature of this ‘invention, and in what manner the same is to be 
performed, to be particularly described and ascertained in and by the following 
statement :— 


It is the object of my invention to provide an improved automatic break or inter- 
rupter for electric currents, my invention being particularly adapted for use in inter- 
rupting the primary current of induction coils in connection with X-ray and kindred 
apparatus. F 

My invention secures high speed and accuracy of break, the successive breaks 
being rendered similar and synchronous, provides uniformity of wear of the make- 
and-break contacts, cures the irregularity and unsteadiness of the current hitherto so 
objectionable, increases the frequency, and gives uniform action of both current and 
apparatus under different resistances, besides simplifying and prolonging the life of 
the instrument. , 

As heretofore constructed, these instruments have had a break hammer carried 
on the free end of an ordinary leaf-spring vibrating between the core-end of an 
electro-magnet and a small contact or anvil, the latter being mounted 
on the end of an adjusting scréw in the “free end of a post or 
standard. 

One serious drawback to these instruments has been that the speed of interruption, 
t.¢., the speed of the vibrations’ of the hammer, has been quite limited and there 


has been an unevenness of break. 


I have found that these faults are due to acompound vibration of the instrument 


‘which tends to hasten some of the breaks and ‘to retard others, and I have further 


found that this compound vibration, as I call it, may be obviated and that high speed 
may be attained and accurate breaks secured by providing an absolutely rigid and 
unyielding post or standard ; as a result, of this feature of my invention, -the objec- 
tionable inaccuracy and unevenness of the breaks or interruptions dissappear, and a 
nicety of adjustment and compensation is feasible which would not otherwise be 
possible. 

A further objection to the present old style of instrument, above mentioned, is 
that as the tension of the spring vibrator is increased to vary the electrical resistance 
of the break, the sparking of the instrument is increased, the current being also 
otherwise rendered irregular and uncertain, and I have discovered that this is due to 
the fact that in the adjustment of the vibrator the hammer is thrown. more or less 
out of alignment with the core-end and anvil, 

_ It is therefore one chief feature of my invention to provide means to maintain 
the hammer in proper accurate alignment with its core and anvil. 

Again, irregularity and unsteadiness of current are due to the uneven wear of the 
contacting surfaces of the hammer and anvil, the intense heat of the constant arcing 
serving to fuse and batter down the said surfaces unevenly; and therefore [ have 
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mounted one of these surfaces on a rotatable spindle, so that the irregularities thereof 
may be automatically removed or obviated by rotating it as the bammer is 
vibrated. 

In order still further to increase the efficiency of the break, I make the several 
parts thereof laminated, so as to get rid of the heating effects, thereny permitting 
the break to be extremely rapid. 

In this connection also I provide a collector for the lines of force, thereby aaa ee 

a smaller hammer to be used with the effect of a large one. 

Other advantages and features of improvement will be pointed out in the course of 
the following description of the details of construction. 

In the drawings 1 have omitted all unnccessary details, confining the drawings to 
the details of improvement, and it will be understood that the latter may be used in 
aha with any suitable or preferred general style of apparatus. 

Fig. 1 is an end elevation, partly broken away, showing one embodiment of my. 
invention. 
- Fig. 2 is a top plan view thereof. 

Fig. 3 is a broken detail in side elevation, showing a slight modification. 

Fig. 4is a side elevation of the collector, a BeEsois of the hammer being shown in 
operative position. ° 

Fig. 5 shows a detail of a modified collector. 

Fig. 6 is a fragmentary detail in top plan, showing a rigid collector placed on the 
side of the hammer opposite the coil. 

Fig. 7 illustrates one of the objectionable features of the old style instrument, 

On a suitable base A is mounted a coil B supported by end supports c, c', herein 
shown as receiving the core 6 at its ends. 

The hammer D, carried by a vibrator E, reciprocates between the core end 6! and 
an anvil G, the hammer having a reduced end e held rigidly on the vibrator by a 
nut e, 

Heretofore this vibrator has been a leaf-spring h, as indicated in Fig. 7, this spring 
being deflected more or less to the right when it has been desired to increase the 
electrical resistance offered by the hammer, the result being as shown in exaggerated 
form in Fig. 7, where it appears that the spring hk when deflected to its dotted 
position inevitably upsets the hammer, so that the latter, when attracted to the 
core 51, strikes the latter with its upper edge d? only, thereby increasing the resis- 
tance entirely out of proportion to that intended, and tending to burn or fuse the 
small point of contact d?, also leaving a spark gap d?, tending to ruin the hammer; 
the disastrous effects at the opposite end of the hammer being of the same sort 
excepting that the contact surfaces being smaller and composed of platinum, said 

effects are still more serious. 

Accordingly, I obviate these disastrous results by making the vibrator E rigid and 
unyielding for most of its length, as shown at e?, a short resilient section e being 
preferably provided at its lower end next to the stud a, to which it is shown as 
‘fastened, And the necessary tension being secured by means of an auxiliary or tension 
spring K on the shank of an adjusting screw k, working at its threaded end in a 
post a and journaled at 4} in a standard a?. 

An adjustable thumb nut #* receives one end of the spring K, the opposite 
end bearing against the vibrator E which rides loosely over the screw rod kh. 

In this preferred form of mechanism for accomplishing my object, turning the 
screw k to the right or left correspondingly relaxes or tightens the’spring K, thereby 
tending to move the vibrator E bodily forward to a greater or less extent to increase 
the number of amperes or quantity of current transmitted, and it will be noted that 
the hammer does not depend on the vibrator for its tension or resistance, but rather 
on the independent spring K, which bears centrally forward against the vibrator, the 
yielding section ¢° flexing readily, enough to permit the required movement forward 
of the rigid portion e®. 

I prefer to place the hammer at one side of the core, directly in the field of the 
greatest number of lines of force, the direction of the latter being indicated by 
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arrows in Fig. 2, whereby the action of the apparatus is very materially improved ; 
and in order still further to increase the frequency, and to get rid of the heating 
thereof, so that the brake can be extremely rapid, I make the several parts thereof 
laminated, as clearly shown, the core being preferably composed of a plurality of wires, 
and the hammer of a number of plates secured together, although any other means 
of lamination is within my invention. 

In connection with the improved hammer, I provide means for positively limiting 
its movement, said means being herein shown as @ projection or engaging Ing e* on 
the vibrator cooperating with a stop e° preferably adjustable. 

By reason of this construction the length of the spark gap between the hammer D 
aud its anvil G is positively controlled, so that the time period of the interruptions 
may be regulated to the requirements of the circuit, for discharging the condenser at 
the proper moment to accelerate the inductive action of the primary of the induction 
coil with which we will suppose the apparatus is being used. 

Adjacent the hammer and preferably above it I provide a collector L for the lines of 
force, to direct them upon the hammer, whereby a much smaller hammer may be used 
than would otherwise be possible for the same effect. 

In Figs. 1, 2 and 4, this collector is shown as composed of a body of metal L, pre- 
ferably soft steel or iron and laminated, placed within the field of force of the coil 
and immediately adjacent the hammer, thereby presenting to the hammer a 
field of strong magnetic intensity, so that it is equivalent to making the hammer 
much larger, at the same time permitting a much: smaller moving part than 
usual. 

Preferably this collector is movable relatively to the hammer, so that its effect on 
the latter may be varied, as indicated in Figs. 1—5, where the collector is shown 
as pivotted at 2 and as having its lower end convexly curved (Fig. 5) adjacent the 
hammer D, or internally formed to endorse said hammer (Figs. 1, 4). 

By means of the collector the amount of current delivered through the break is 
readily controlled, inasmuch as the collector tends to gather in the lines of force and 
direct them to the hammer ; so that if the collector is in the full line position, Figs. 1 
and 5, the greatest intensity will result, whereas if the collector is in its dotted line 
position, a Jess intensity will result, and this may be varied according to the position 
into which the collector is swung, the resultant: effect: upon the hammer being that it 
has an active or sluggish movement according to the position of the collector. 

When the collector is swung entirely away from the hammer or in case it is” 
omitted entirely, the tendency of the hammer is to lag or hang to the anvil as it is 
drawn away, whereas with the collector in its full line position, as shown, the action of 
the break is short and quick. 

The collector is shown as laminated, Fig. 5, showing it applied to a break having 
its hammer at the end of the core, while the other figs. show the collector applied to 
the special form of hammer forming part of my new break. : 

The configuration and position of the collector may be changed to include a greater 
or fewer number of the lines of force, or into the entire field, according to the effect it 
is desired to produce upon the hammer, one example being illustrated in Fig. 6 in which 
pe collector Li is shown as mounted at the side of the hammer opposite the 
coil. 

With this construction, whenever, by the tearing off of small pieces of the metal 
from the contact points, the break gap is partially short circuited when open, the © 
rapidly increasing lines of force are so concentrated by the collector upon the hammer 
as to drag the latter sideways, toward the collector, thus overcoming the short circuit 
by shearing apart the fused particles and separating the points, the hammer then 


resuming its normal vibration. 


It will be understood that as the hammer end ¢ is pulled away from the anvil G, an 
ar¢ is formed which inevitably fuses a slight portion of the opposing surfaces, and, 
as the breaks are rapid these surfaces, although platinum, are quickly rendered 
uneven, 
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‘ Accordingly, I provide means to relatively rotate the meeting surfaces of the anvil 


and hammer, independently of the rotations due to the adjustments of said parts, the 
said means being herein shown as preferably consisting of a freely rotatable spindle g 


centrally mounted in a hollow adjusting screw g' having threaded engagement with 
an extended bearing a in the standard a4, being fixed in its adjustments by a check 
nut . 

Te spindle g is rotated by a thumb wheel g? pinned on its outer end, and is held 
against longitudinal movement by a collar g* fixed near its inner end to abut aeemast 
the inner end of the screw carrier g. 

‘ ‘The spindle is threaded at g° to receive the anvil G the latter being aiiwa in the 
form of a threaded cap provided with a required platinum contact, the platinum being 
soldered thereon, as indicated in heavy section lines Fig. 1. 

The collar g* and anvil are made of a size to permit them to be withdrawn 
together, with the adjusting screw g', as the latter is screwed out of the standard a‘. 

It is understood that as the platinum points wear and fuse away the anvil is nicely 
adjusted forward by its screw carrier g! to compensate therefor. 

Under the old construction the surfaces would fuse and wear unevenly, as explained, 
and then when it became necessary to adjust the anvil forward, it would be impossible 
because it would be found that the surfaces had become more or less interlocked, 
thereby preventing any relative rotation thereof, the result- being that the apparatus 
was rendered useless until the anvil had been removed and the contacting surfaces 
carefully filed down, not only entailing loss of time but loss of the platinum. 

According to my invention the adjusting movement is entirely independent of any 
rotation of the anvil. 

In order to give the most efficient work, the breaks should not only be exceedingly 
rapid, but they should be even or accurate in synchronism. 


Accordingly, I have rendered the standard, which supports the anvil, absolutely’ 


rigid and non-vibrant, finding as a result that the accuracy of break which i is sought 
is thereby attained, and that the speed or note of vibration is raised, this being due 
to’ the prevention of compound vibrations. 

I prefer to render the standard thus rigid by interposing a bar or brace M, 
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Figs. 1 and 2, or Ml, Fig. 3, of insulating material between opposite posts of the . 


frame, this bar being let into the frame and held rigid by said screws, the object 
being to prevent the standard, and hence the anvil, from being responsive to the 
vibrations of the hammer, and thereby oceasioning a compound or confused vibration 
.or interruption of the current. 

Various modifications and details of mechanisms may be used to embody my 
invention. 


Having now particularly described and ascertained the nature of my said inven- 
tion, and in what manner the same is to be performed, I declare that what J 
elaim is :-— 


In an automatic break or interrupter for electric currents:— . 

1. A high speed break, comprising a coi] and its core, an anvil in electric circuit 
with said coil, a standard supporting the anvil, and means to render-said standard 
absolutely non-vibrant, whereby compound vibrations are prevented and the speed 
‘is increased, substantially as described. 

2. A high speed break, having a hammer vibrating between a core-end and an 
anvil, means to vary the vibrating resistance of said hammer, and means to main- 
tain said hammer in approximately unvarying end alignment with said core-end and 
anvil, substantially as described. 

3. A high speed break, a hammer, a vibrator supporting the same, and an adjust- 
able tension device to vary the resistance of said hammer, said vibrator having an 
extended rigid portion extending from said hammer, substantially as described. 

4. A high speed break, a hammer, a vibrator supporting the same, and an adjust- 
able tension device to vary the resistance of said hammer, said vibrator having an 
extended rigid portion extending from said hammer and being provided at its 
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opposite end with means to permit said rigid portion to be deflected slightly, sub- 
stantially as described. 

5. An electric break, having a hammer vibrating against an anvil, and means to 
adjust the latter, means to rotate said anvil independently of its said adjustment, — 
snbstantially as described. 

6. An electric break, the combination with a hammer, its anvil, and a hollow 
adjusting screw for the latter, of a spindle carrying said anvil and rotatably mounted 
therein, substantially as described. 

7. The herein described anvil, the same consisting of an interiorly threaded cap, 
and a centrally extended platinum contact integrelly. secured thereon, substantially 
as described. 

8. The combination with an electric break having an electro magnet, an anvil, and 
a vibrating hammer, of a collector to concentrate the lines of magnetic influence on 
said hammer, substantially as described. 

9. The combination with an electric break having an electro-magnet, an anvil, 
and a vibrating hammer, of a collector to concentrate the lines of magnetic influence 
on said hammer, and means to vary the position of said collector relatively to said 
hammer, substantially as described. 

10. The combination with an electric break, having an electro magnet, an anvil, 
and a vibrating hammer, of’ means to shear or drag sideways the hammer from the 
anvil whenever the break-gap between the hammer and anvil is partially short cir- 
cuited by the fusing or clinging of the metal at the contact points, substantially as 
described. 

11. An electric break of the vibrator class, provided with a hammer composed of 
laminated material, substantially as described. 

12. An electric break, a core,a hammer, and collector, to concentrate the lines of 
magnetic influence on the hammer, said collector being composed of laminated 
material, substantially as described. 

13. The combination with an electric break, having an anvil and a vibrating 
hammer, of a positive stop to limit and positively stop the movement of the latter 
from the anvil, substantially as described. 


Dated the 9th day of July 1898. 


WM. BROOKES & SON, 
55 & 56. Chancery Lane, London, 
Agents for the Applicant. 
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COMPLETE SPECIFICATION. 
Improvements in Electric Spark Gap Apparatus. 


I, Tuomas Bourron KINRatpE, of 38, Spring Park Avenue, Jamaica Plain, in 
the State of Massachusetts, one of the "United States of America, Electrician, do 
hereby declare the nature of this invention and in what manner the same is to 
be performed, to be particularly described and ascertained in and by the following 
statement :— 


The more recent developments in Stestcieal nations and pardiediarly in the 
line of experimental research in connection with static electricity, has developed 
conditions requiring the discharge of such enormous potentials and amperage as to 
render the apparatus heretofore provided for such purposes inefficient and largely 
useless, for the reason that these ehormous discharges which the electrician frequently 
desires to experiment or deal with very quickly render inoperative or destroy such 
usual apparatus, 

Accordingly, it is the object of my present invention to provide a practically 
indestructible discharge apparatus to meet the more exacting requirements of the 
present day, and to that end I provide a spark gap which is virtually self-recuperative, 
and comprises opposite parallel discharge surfaces of considerable aréa, which, besides 
their practically indestructible character, possess numerous very important advan- 
tages all as will be more fally pointed out in the course of the following detailed 
description of the apparatus, reference being had to” the -accompan ying drawings 
illustrative of preferred embodiments thereof. 

In the drawings, Fig. 1 represents in side elevation a simple. form’ of my improved 
spark gap. 

Fig. 2 is asimilar view shewing a modification. ‘ 

Fig. 3 is a top plan view of the form of apparatus shewn in Fig. 2. 

I provide electrodes preferably in the form of opposite parallel discs g, g', the air 
gap between whose frame surfaces constitutes the. spark gap, the extended area of 
these electrodes preventing the tendency of the condenser (for example) with which 
my invention will ordinarily be used, to discharge until it has reached its maximum 
charge, and also causing the discharge to be exceedingly sudden when it does take 
place, and the discs not being liable to become unduly heated. 

‘The spark gap’ constitutes virtually a self-recuperative condenser, as it were, the 
parallel, and preferably plane, metallic surfaces g, os. being the discharge surfaces 
which discharge through or- across the intervening air dielectric. The air gap is 
broken through when the voltage has’ exerted a sufficient strain upon the air to 
rupture it. ‘The larger the discs are, the greater ‘condenser capacity will they have, 
and hence the further apart they will spark. 

At each discharge of the condenser a small portion of the plates g, g', is oxidized, 
the successive discharges producing very thin oxidation here and there until the 
entire surfaces of the two discs are completely oxidised, These discs may be made of 
copper or other suitable conductor material. 

Suitable means is provided for accurately adjusting these ‘lates relatively to each 
other and regulating their distance apart, or, in other words, for controlling the 
resistance of the intervening gaseous dielectric, and referring to the: ‘drawings, where: 
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T have shewn a preferred. means for accomplishing my object, it will be seen that I 
provide a plurality of posts g? threaded at their upper ends and carrying shouldered 
nuts g? on the-shoulders of which is placed the top dise g'.: 

The opposite plate g rests on a’support or table g* and is mounted loosely on a 
post g®, being normally held downwardly by a spring g® contained in a hanger or 
housing g’ depending from the table g‘ said spring bearing at one end against the 
flanged lower end of the hanger g’ and at-its other end bearing against a washer 9 
retained by a screw g® whose head enters a hole or rezess in the plate g for centering 
the latter. _ : 

The plate g is provided on its underside with a plurality of recesses or sockets, 
herein shewn as three in number, which receive props or struts g*® projecting upwardly 
from the base of the instrument. - 

These props g’° are of precisely equal length, so that they support the plate y in 
absoluté parallelism to its opposite plate g'. - : 


‘ The support 9* has depending from its lower side a stud g™ which is engaged by | 


the bifurcated end g’2 of a lever g!®° pivoted at g'*to a post g® on its base. 


ge 


By this provision the most delicate adjustment is possible simply by swinging the : 


lever g'8 one way or the other so as to incline the struts g! more or less, and thereby 
increase or decrease the distance between the plates g, g', the nuts g* being depended 
upon for the coarser adjustments of the plates. 


_ In Figs. 2 and 3 I have shewn the plates g, a1, as hollow and provided with water 


cireulation pipes g'*, in order that they may be absolutely prevented from all heatin 
under extraordinary conditions. ~— 3 : ; 
Under usual conditions, however, this provision is entirely unnecessary, it being 
sufficient simply to provide the plates as shewn in Fig. 1. 
When, the adjacent surfaces of the plates have become entircly oxidized, the plates 
may be turned over and their opposite sides used, and when both sides have become 


oxidized, they may be readily removed and scoured off without destroying any of 


their adjustments. 

.My apparatus makes possible the sudden discharge of a condenser after the latter 
has reached a certain predetermined point, and said discharge is of great volume or 
large amperage and of a very sudden and abrupt nature, as the current will not break 
across the spark gap until it cannot help doing so, and when it does do so the discharge 
takes place with a minimum heating effect, not interfering with the efficiency, with 
very rapid and with very short and sharp oscillations incapable of being obtained 
between a ball or point discharge gap. 

The adjustment of the plates relatively to each other regulates the amperage 
discharge of the instrument being discharged. 


Having now particularly described and ascertained the nature of my said inven- 


tion; and in what manner the same is to be performed, I declare that what i 
claim is :— : 


1. Agpark gap of the kind described, said spark gap presenting opposite parallel 
discharge surfaces of relatively large areas, and means for regulating the discharge 
distance between said parallel surfaces, substantially as described. 

2. The herein described spark gap comprising opposite electrodes presenting 

parallel discharge surfaces, one of said electrodes being supported on three or more 
struts of equal length, and means for rotating said strut-supported electrode about 
its centre, whereby its adjustment may be varied to and from the opposite electrode, 
substantially as described. - 
_ 3. A spark gap comprising two permanent large superficial areas parallel to each 
other, copstituting opposite discharge surfaces, and an interposed gaseous dielectric, 
said discharge surfaces having condenser capacity for breaking down the intervening 
dielectric, and the latter automatically restoring or renewing itself, substantially as 
described. 

4, A spark gap comprising opposite hollow plates or discs having parallel discharge 
surfaces, means for regulating the discharge distance between said surfaces, and 
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circulation pipes entering the same, whereby a circulation of water may be maintained 
for keeping the plates or discs cool, substantially as described. 

5. A spark gap comprising three or more posts, shoulders adjustable thereon, a 
plate or dise supported on said shoulders, a second plate below the same, a support 
therefor, three or more upright struts loosely engaging said support, and means to 
rotate said support about its centre, whereby said struts are simultaneously and 
similarly moved for varying the distance apart of said plates, substantially as 
described. : 

6. A spark gap comprising a central post, a plurality of supporting posts, two 
plates, one carried by said supporting posts and the other adjacent said central post, 
three or more similar struts supporting said lower plate, a spring maintaining said 
struts in proper supporting relation, and means to rotate the lower plate on said 
central post, substantially as described. 

7. A spark gap comprising a plurality of supporting posts, two ‘plates, the lower 
plate being pivotally mounted, three or more similar struts supporting said lower 
plate, and the upper plate being supported by said supporting posts, a lever pivotally 
mounted adjacent said lower plate and loosely connected therewith at its inner end 
for rotating said plate and tipping said struts, substantially as described. 

8. Aspark gap comprising a central post, a plurality of supporting posts, two 
plates, the lower plate being pivotally mounted concentrically to said central post, a 
hanger depending adjacent said post, a spring between said post and hanger and 
engaging the hanging at its lower end and held by the post at its upper end, three or 
more similar struts supporting said lower plate, and the upper plate being supported 
by said supporting posts, a lever pivotally mounted adjacent said lower plate and 
loosely connected ‘therewith at its inner end for rotating said plate and tipping said 
struts, substantially as described. 


Dated the 14th day of March 1899. 


WM. BROOKES & SON, 
55 and 56, Chancery Lane, London, Agents for the Applicant. 


Redhill: Printed for Her Majesty’s Stationery Office, by Malcomson & Co., Ltd.—1899. 
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COMPLETE SPECIFICATION. 
Improvements in Electric Break Apparatus. 


I, Taomas Burton Kiyrainn, of 38, Spring Park Avenue, Jamaica Plain, in 
the: State of Massachusetts, one of the United States of America, Electrician, do 
hereby declare the nature of this invention and in what manner the same is io 
be performed, to be particularly described and ascertained in and by the following 
statement :— : ; 


Electric breaks as heretofore provided have been subject to considerable spark- 
ing, which is not only destructive of the apparatus but is very objectionable in 
its effects on the current and system being operated, this being especially true of 
totary breaks which operated by means of a brush in frictional engagement with 
a rotating surface. : = 

Accordingly [ have invented a break in which. there is no chance for arcing as 
there is no surface to arc over, and also a leading object of my break is to provide 
a means for making an exceedingly quick break with a relatively long period of 
closed circuit, my break rendering it possible to regulate the period of closed 
circuit accurately. . 

In the drawings Fig. 1 is a top plan view of one form of my break. 

Fig. 2 shows the same in elevation. oe 

On a suitable base D I journal in a central post or bearing d a spindle d' of an 
iren plate or armature d®, having two or morc regions of varying mass of magnetic 
material, herein shown in the form of eccentric etree d3, as clearly shown in Fig. 1. 

My object is to provide regions of increasing magnetic attraction to cooperate 
with one or more suitable electro magnets or solenoid devices, so located as to suc- 
cessively attract these regions of varying mass of magnetic material, for rotating 
the armature, as will now be explained. 

Mounted on or-otherwise connected to rotate with the armature d* are one or 
more small antifriction rolls d*, two being herein shown mounted at the opposite 
ends of a bar d’ clamped adjustably on the plate d*. 

These rolls or circuit interrupters are preferably of indurated fibre. . 

Mounted to extend into the path of the rolls d‘ is an arm shown as a wire d® 
carrying a hammer d’ to contact with an anvil d® on a post d°, and limited in its 
movement by a fibre stop d'® on the end of am adjusting screw @™. 

The wire d@° is carried by a hub @” loose on a pin d and held under tension by 
a spring coil d+, Fig. 2, fastened at one end to said hub and at its other end to 
a nut d carrying an adjusting or set screw d*®; so that by. loosening the set screw 
and swinging its handle one way or the cther the resistance of the arm d® may be 
varied. : BPs A ceed 
Preferably adjacent the-periphery of the armature d*, I ‘place attracting ‘means,. 

[Price Sd.J . 
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herein shown in the form of solenoids or electro magnets d‘”, d'8, connected with 
the main or other source of current by wires.d', which enter the solenoids at 


their inner terminals, so that as the magnets d'’, #8 are energised, they attract’ 


the armature or plate d@?, and by the increasing pull exerted thereon, on account 
of the eccentric surfaces d?, they cause the plate to rotate with a speed only 
checked by the striking of the interrupters d‘:against the end of the arm d’, said 
rolls being placed relatively to the highest points of the surfaces d?, so that they 
cutoff tha current just before said highest points get opposite the propelling mag- 
nets, thereby permitting the momentum of the plate or armature d to carry 
said highest points beyond the magnets sufficiently to prevent the latter exerting 
any retarding influence on the rotation of the break. : - 

Preferably I mount the anvil and hammer on a swinging ledge or carrier d™, 
journaled on the post d, so that I am enabled to regulate the speed of the break 
simply by swinging the carrier d® one way or the other. 

The same effect may be obtained by shifting the roll or rolls d* on the 
plate d®, provided they are carried, as preferred, on a bar d*, so that they can 
be shifted. : 

This adjustment cannot of course. take place. while the apparatus is in operation, 
and therefore for instantaneous regulation of the apparatus I provide tha swinging 
carricr os 

A movement of the carrier from right to left causes the current to be broken 

- before the armature has reached its point of greatest attraction, and as it is moved 
- further toward the: left, the pull on the armature exerted by the magnets is 

diminished more and more, and the speed of rotation of the armature is corre~ 
spondingly reduced, thereby reducing the number of breaks, and at the same 
time lengthening the time which the circuit being interrupted is closed. 

I place the arm or wire d® slightly tangential to the armature, as. will be scen 
viewing Fig. 1, in order that the rolls d* may strike the extreme end thereof with 
least friction, striking outward instead of square against the end. 

The arm dis connected to the main or branch therefrom, at d®! by means of any 
suitable conductor d*, and the anvil d® has a connection d® to the delivery 
end d+ of the circuit as will readily be understood. 

In operation the magnets being energised attract the eccentric surfaces or other 
varying masses of magnetic material so as to cause the armature to rotate over 
to the left, Fig. 1, the circuit being completed’ at d’, d®, until the very moment. 
when the interrupter d‘* strikes the free end of the arm d*, whereupon the circuit 
is instantaneously broken and as this time occurs slightly before the highest points, 
or places of greatest attraction of the armature, come opposite the solenoids, the 
latter are rendered inactive merely during the moment when the momentum of the 
armature is carrying the latter by the solenoids so as to bring the region of least 
magnetic mass again opposite the solenoids in. position for the latter, upon becom- 
ing active by the making again of the circuit, to renew their pull upon the arma- 
ture and thereby continue its rapid revolution. 

This action is rapidly repeated at every make and break of the instrument. 

I prefer to provide opposite solenoids in order to render the device perfectly 
balanced and smooth running, although it will be understood that variations in 
this and in all other details of my invention may be made. 

By the use of my invention the time period of closed circuit may be made as 
considerable as desired. a 

With any usual break this would be impossible for the reason that in order 
to give an equivalent period of closed circuit the brush would of necessity remain 
upon the surface of the break so long as to heat frictionally the surfaces so as to 
ptoduce a constant are, ultimately destroying tha break as well as the efficiency of 
the circuit. 


In my break there is not only no chance for it to arc, as there ts no surface for 


~ it. to are over, but the break itself is so exceedingly quick that there is not even © 


a spark at the time of break, but there is merely occasionally a residual spark upon 
: the closing of the break, sat ok : oar 
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Having now particularly described and ascertained the nature of my said inven- 
tion and in what manner the same is to be performed, I declare that what I 
claim is :—- ; : : ; pe 


1. An electric break comprising a rotating member, an electro magnet, a break 
device, and means driven by said rotating member for interrupting said break 
device, said rotating member presenting a surface of attraction to said magnet 
eecentric to the centre of rotation of said member, substantially as described. 

2. An electric break comprising a rotating member, an electro magnet, a break 
device, and means driven by said rotating member for interrupting said break 
device, said rotating member presenting a surface of attraction to said magnet 
eccentric to the centre of rotation of said member, and means for varying the 
time of interruption of said break device relatively to the point of highest attrac- 
tion of said eccentric surface, substantially as described. 

3. An electric break comprising a rotating member, an electro magnet, a spring, 
a break device, means to vary the resistance of said break device, and mcans driven 
by said rotating member for interrupting said break device, said rotating mem- 
ber presenting a surface of attraction to said magnet eccentric to the centre of 
rotation of said member, and means for varying the time of interruption of said 
break device relatively to the point of highest attraction of said eccentric surface, 
substantially as described. 

4. An electric break comprising a rotating member having regions of varying 
mass of magnetic material producing regions cf increasing magnetic aitraction, an 
electro magnet adjacent said rotating member, a break device, and an interrupter 
driven by said rotating member for interrupting the break device, substantially 
as described. 

5. An electric break comprising a rotating member having regions of varying 
mass of magnetic material producing regions of inercasing magnetic attraclion, 
an electro magnet adjacent said rotating member, a break device, and an inter- 
rupter carried by said rolating member for interrupting the break device, 
substantially as described. 

G. An electric break comprising a rotating member having regions of varying 
mass of magnetic material producing regions of increasing magnetic attraction, 
an electro magnet adjacent said rotating member, a break device, and a pivoted | 
rell carried by said rotating member for interrupting the break device, sub- 
rtantially as deseribed. 

7. An clectric break comprising a rotating member having regions of increasing 
magnetic attraction, an electro magnet adjacent said rotating: member, a break 
device, and a pivotted roll carried by said rotating member for interrupting the 
break device, and means for adjusting said roll on said rotating member, sub- 
stantially as described. 

8. An electric break comprising a rotating member having regions of increasing 
magnetic attraction, an electro magnet adjacent said rotating member, a break 
device, and a bar fixed on said rotating member and provided with rolls pivotted 
thereon at its opposite ends in line with and to interrupt said break device, 
substantially as described. 

9. An electric break comprising a rotating member having regions of increasing 
marnetic attraction, an electro magnet adjacent said rotating member, a break 
device, and an interrupter carried by said rotating member for interrupting the 
break device, said break device being mounted on a carrier movable concentrically 
to said rotating member, substantially as described. 

10. An electric break comprising a rotating member having regions of increas- 
ing magnetic attraction, an electro magnet adjacent said rotating member, a break 
device, and a revolving interrupter driven by said rotating member, said breal< 
device including a yielding arm projecting obliquely into the path of said mter- 
rupter, substantially as described. 

11. An electric break comprising an arm carrying a hammer, an anvil opposite 
said hammer, said arm being yieldingly supported and provided with: means for 


a 
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regulating the tension or resistance thereof, an interrupter. for engaging the free 
end of said arm, and automatic means operated by the current being broken for 
driving said interrupter, substantially as described. 


Dated the 14th day of March 1899. 


WM. BROOKES € SON, 
55 & 56, Chancery Lane, London, Agents for the Applicant. 


Kedhill: Printed for Her Majesty’s Stationery Office, hy Malcomson & Co., Ltd.—1899 
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COMPLETE SPECIFICATION. 


Improvements in and relating to Static Rectifiers and-other Electrical 
Apparatus for Producing or Maintaining Continuous or Uni- 
directional Discharges 


- I Tsomas Burron Kiyrainr, of 38 Spring Park Avenue, Boston, State of 
Massachusetts, one of the United States of America, Electrician, do hereby 
, deélare thie nature of this invention and in what manner the same is to be 
performed, to be particularly described and ascertained in and by the following 

5 statement :— : 


This invention is shown as embodied in an electrical machine of the kind 
known as static rectifiers, but the invention considered in its broader features is 
not restricted to this particular electrical machine, but is of wide application 
to various kinds of electrical apparatus, and embodies certain important 

10 discoveries which I have made, whereby I am enabled to positively maintain an 
electrical discharge in one direction only, and under proper conditions to 
maintain said discharge continuously, producing, :for instance, without the 
intervention of a commutator, a continuous current, directly from an alternating 
or intermittent current. . ; 

15 Without necessarily stating that such is the fact, it may be supposed that there 
is simply electrical energy and that the presence of said energy is what we 
call a positive condition, and the absence of said energy is what we call a 
negative condition, and. this, taken with my discovery fhat electric energy in 

- its positive condition discharges reluctantly from a plane (without edges, or 
20 angular or pointed surfaces). and discharges with perfect freedom from a point, 
enables me to control the direction of discharge of the current and hence the 
accumulation of potential. 

‘The requisite conditions are provided by means of what I term an extensionless 
point which provides, as nearly as it can be done mechanically, the ideal discharge 
25 electrode or positive condition for the outward flow of the electrical energy, 

and by means of what I term a limitless plane which provides in the same 
manner the receptive electrode or negative condition in which there may be said 
to “be an absence of energy (or a lower potential than that of the point from 
which the discharge comes), analogous to a vacuous condition or absence of 

30 electrical pressure. 

By this means, the electrical energy tends to discharge continuously in one 
direction. only, viz : from the extensionless point to the limitless plane. 

. I have applied my invention in various ways, as, for instance, in a static 
machine in which the receiving electrode has an extended plane surface or 

35 large flat aréa of the limitless plane type and the discharge electrode has a point 
-discharge or preferably a series of points like a usual cone; but for the purposes 
of fuller explanation of my invention as well as being covered by certain of the 
‘claims in this application, I have illustrated my invention more elaborately in 
an electrical apparatus for producing unidirectional discharges of high potential. 

40- In the drawings Fig 1 is a view, partly in perspective and largely diagram- 

. amatic, of one form of machine embodying my invention ; ae 

Fig 2 is a vertical cross-sectional view showing the most approved form of 
two of the cooperating electrodes ; eo . 

Fig 3 illustrates the application thereof for transforming an -intermittent 

45 .current into a constant current; 
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Fig 4 illustrates the application of my invention to Leyden jars for converting 
an intermittent discharge into a continuous discharge. 

Referring now more -particularly to Fig 2, in order that the foundation idea 
of my invention may ‘be first’ clearly understood, it will be seen that the elec- 
trode a is pointed or pencil shaped and that the extreme discharge point 6 1s 
in or projected slightly through a small aperture c in‘a rubber or other flat disc d 
which extends at right angles thereto, the purpose of this disc being to cut off 
tthe attracting area which would otherwise be présent in the’ converging walls 
or surfaces of the electrode a. 

By this means I provide an extensionless point, speaking electrically. By 
this term, I mean a point in which the attractive area of the electrode relatively 
to the opposite electrode is limited to the point itself or, in other words, in which 
the rubber disc d shields all the surface of the rod or electrode behind the very 
point thereof. ; 

‘Lhe rubber dise constitutes means for cutting off the receptive area about the 
discharge point. : 

Opposite the electrode point b is the receptive electrode e¢ which maintains a 
negative condition relatively to the electrode a, and which I have termed the 
limitless plane, speaking again electrically, this electrode having a large receptive 
area and being provided with means for preventing the tendency to discharge, said 
means residing in presenting a receptive surface or plane. without angles or 
points, and this plane is secured by providing a flat surface f of considerable 
relative extent and curving its edges back and inwardly as indicated at g, 
whereby, viewed electrically, the surface is limitless inasmuch as it has no 
termination within the influence of the discharge point 6. 

In operation, the positive energy discharges invariably from the point b to 


10 


25 


the plane f and there is no discharge from the latter back to the point, one - - 


reason therefor being that the attraction of the limitless plane is compelling, 
there being practically no attraction in the opposite direction, due to the shielded 
oint. ; 
From the foregoing the extensionless point and limitless plane feature, which 
is at the basis of my invention, will be readUy understood, and: it will be seen 
that its. field is important and large. 
For example, in Fig 3 I have indicated a typical source of intermittent or 


alternating energy in the form of an induction coil A (operated by an alternating ‘ 


current) whose terminals i, 7, are provided with electrodes a, e, of the kind 
already described, and opposite these electrodes which are arranged in pairs are 
complementary electrodes ¢ a, connected to a working circuit & which it is 
desired shall have a continuous current. 

Remembering that, as already explained, the extensionless point and limitless 
Sra electrodes compel the discharge to take place in one direction, it will 

e seen that the intermittent or alternating discharge from the coil A is auto- 
‘matically transferred into a continuous current by the lower sets of electrodes 
as arranged in Fig 3. a 

Referring now to Fig 1, where I have shown a more complete machine con- 
structed to employ my invention in an elaborate manner, I have mounted on 


suitable insulating posts 2 a series of these electrodes a, ¢, arranged in opposite *< 


sets, there being herein shown three pairs in each set, on opposite sides of the 

machine. ‘ : 
On the right hand side of the machine the point electrodes are mounted in 

rail 3 and screened by a shield 4 (although they may be screened by any other 


30 


40 


‘suitable means, as may be convenient, and, in fact, the machine will operate to *: 


advantage for some purposes without any screen), and the plane electrodes are 
‘mounted in a conductor rod 5, while on the opposite side of the machine the 
arrangement is reversed, the plane electrodes ¢ being mounted in the rail 8, 
and the point electrodes in .the rod 5. 


In a suitable position, herein shown as the end. of the right hand rod 5, is 
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mounted a point electrode a1, and opposite thereto mounted in the opposite 
rod & is a plane electrode ¢, while suitably connected thereto is any form of 
spparatus with which it may be desired: to use the machine, herein shown as a 
condenser 6 connected ‘by wires 7, 8, to the conductor rods 5. 
On. the base or table 9 are carried a plurality of high potential generating 
units, as they may be called, herein shown as usual induction coils 10, 12, 13, 
the terminals of whose secondaries are connected respectively to the lower set of 
electrodes immediately above them, as is clearly shown, and whose primaries are 
connected to a battery or other current source 14, an interrupter m being inter- 
posed in the circuit and a series of condensers 15, 16,-17, being properly interposed. 

The condensers may be thrown into the circuit, as may be desired, by 
switches n, n}, n?. ; 

‘While the machine will work with other forms of interrupters, yet for the best 
efficiency thereof I have found it necessary to employ a special interrupter con- 
sisting of a cup m} provided with a quantity of mercury m?, above which is a 
bath of kerosene oil m'. 

A fixed conductor m‘ from the interrupter m leads into the mercury, and 
above the same is arranged a seriés of plungers or contact makers m5, m§, m’, 
connecting respectively with the several high potential units 10, 12, 13, and 
operated by a shaft m® driven by any suitable means, as by a motor m®, belt m° 
and pulley m™®. - 

On the shaft m® are eccentrics m® relatively adjustable by means of set 
screws m4, — Ryn” eae tees a 

I have described my mechanism in all its preferred details of construction, 
as herein embodied, but it will bé understood that many changes and substitu- 
jions may be resorted to without departing from the spirit and scope of my 
invention, and that the.form and general make up of the apparatus will usually 
be modified to conform to the particular situation and purpose for which it 
is intended. ‘ 

The operation is as follows’ When quantitative effect of discharge is desired, 
the interrupter is set as shown, the eccentrics all being placed the same, so that 
the coils are all broken simultancously, the coils being in multiple, and thereby 
the lower electrodes a at the right hand, simultaneously discharge their 
1espective coils, and this combined discharge is received by the opposite 
electrodes ¢ and conveyed by the conductor 5, thereby giving an enormous 
discharge from the point a! to the receiving electrode e’, the circuit being com- 
pleted therefrom through the upper electrode a to the electrode ¢, and meanwhile 
the condenser 6 is charged, according to its capacity. 

If, on the other hand, continuity of discharge is desired, the eccentrics m3 are 
adjusted in step with each other, so that the interruptions in the mercury cup 


_ere made dissimultaneously, or in succession, thereby discharging the coils 10, 
_12, 138, successively, and hence producing a continuous discharge between the 
-electrodes a1, &, this discharge being at a given voltage, according to the 


capacity of the condenser 15, 16, 17, or such part thereof as may be used. 

By having a plurality of induction devices or high potential generators arranged 
in step in connection with the point and plane electrodes, I am enabled to 
obtain a continuous discharge, yet eniploy a slow interruption, the result being 
that a maximum output is made certain. : : 

This result, has not heretofore been feasible, as it would be necessary to 
operate the interrupter with great rapidity in order to get the high potential 
required, and when the interruptions of a coil are exceedingly rapid the output 
from the secondary, as is well known, is below its capacity. 

This invention makes possible obtaining a purely direct discharge, ie. free 
from oscillations, such as has heretofore been obtained only from a static 
machine; accomplishes the handling or control of any quantity, however great, 
of high potential current; is a most powerful generator for X-ray work, .and 
ideal in its control of the quality of X-rays, on account of the discharge being 
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wholly in one direction, continuous, and from a condensér; besides various. 
other advantages which will occur to those skilled in the art. aan 

In Fig -4 I have illustrated my electrode invention applied to two Leyden 
jars 18 having their outer coatings electrically connected by a wire 19 and 
their inner coatings connected by posts g in which are mounted usual discharge 
rods r, said posts, however, being provided on their upper extremities with 
the electrodes a, ¢; opposite to electrodes -e, a, at ‘the terminals of a coil A 
Ose by an interrupted current). 
- By this means, it is possible to maintain constant discharge at an’ approxi- 
mately fixed potential similar to the discharge from a static machine, as the 
intermittent discharge from the induction coil -which is -the source of supply 
for the Leyden jars, is enabled to keep the Leyden jars at a practically saturated 
point, so that the latter can maintain a constant discharge between their rods +r. 


: Having now particularly described and ascertained. the “nature of. m y said 
invention, and in what manner the same is to be performed,-] declare that 
what I claim is:— . Se. ee ee ee ee ea 

1. The herein described means for producing a ‘continuous or unidirectional 
discharge, consisting of electrodes one ‘of which has a discharge ‘point and is 


provided with means for cutting off the receptive -arex about said point, and ~ 


another of which has a large receptive area provided with means.for preventing 
the tendency to discharge, as set forth. 

2.. An electrode terminating in a plane conducting surface, having its edges 
curved or rolled rearwardly and inwardly. as 

8. An electrode terminating in a comparatively fine ‘point, and a flat shield 
extending approximately at right angles to said electrode and having a small 
aperture in which said point is located. ; , 

4. In an electrical apparatus, a source of intermittent electrical energy having 
at. its opposite terminals electrodes one of which has a discharge point provided 
with means for cutting off the receptive area about said discharge point and 


the other of which has a large receptive area provided with means for preventing ‘ 


the tendency to discharge, saic means residing in presenting a receptive surface 
without angles or points, and other electrodes cooperating with said terminal 
electrodes, there being a discharge point electrode arranged to cooperate witha 
receptive area electrode and vice versa. i ee 
- §. An electrical apparatus, comprising a plurality of high potential ‘generating 
‘units, and means uniting them in a unidirectional discharge. - be 

6. An electrical apparatus, comprising ‘a plurality of high potential generating 
units, means for giving them a unidirectional discharge, and mechanism for 
‘discharging them simultaneously or dissimultaneously, ‘as desired. ' 

7. An electrical apparatus,’ comprising ‘a plurality -of induction coils whose 
secondaries have at one end a point electrode, and at the other end a plane 
electrode, cooperating electrodes: therefor, and a condenser. and interrupter in 
the circuit of the primaries of said coils, said interrupter comprising a mercury 
cup having a series of movable contact‘makers movable in oil above said mercury 
‘8. An electrical apparatus, ‘comprising a plurality of induction coils whose 
secondaries have at one end a pomt electrode, and at the other end a plane 
electrode, cooperating electrodes therefor, a condenser and interrupter’in the 
‘circuit of the primaries of said coils, said: interrupter compiising a mercury cup 
having a series of movable contact makers movable in oil above said mercury, 
and means for varying the movement of said contact makers with relation to each 
otaer. ee a 
* 9, An electrical apparatus comprising a plurality of induction coils “whose 
‘secondaries have at one end a point electrode,’ and at the other end a plane 
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electrode, cooperating electrodes: therefor, a condenser and interrupter in the ~~ 


circuit of the primaries of said coils, said interrupter comprising a mercury cup 
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having a series of movable cuntact makers movable in oil above said mercury, 
said condenser having a plurality of independent parts, and switching mechanism 
for throwing said parts independently into the circuit of said primaries. 
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To att whonr it may concern: 

Be it known that I, Tuomas B. Kinrarpe, 2 
citizen of the United States, and a resident of 
Boston, Massachusetts, have invented an Im- 
provement i in Portable High-Frequency De- 
vices and Vacuum-Tube Stands, of which the 
following description, in connection with the 
accompanying drawings, is a specification, 
like letters on the drawings representing like 
parts. 

My invention is an apparatus for enabling 
a vacuum-tube or the like to reach the high- 
est. efficiency in .connection with high - fre- 
quency currents of high potential, my inven- 
tion being particularly intended for thera- 
peutical purposes. 

The transmission of high- poteniial currents 
along long conductors is very wasteful. For 
instance, in the ordinary static machine the 
transmission from the machine to an X-ray 
tube causes a loss of considerably over fifty 
per cent., and it is well known that high-po- 
tential current is very difficult to transmit 
without a great loss by atmospheric conduc- 
tion, and this is still more true of high-fre- 
quency alternating current, the difficulty be- 
ing greatest, and hence the waste of current 
greatest, with the strictly high-frequency cur- 
rents of induction apparatus. The loss, and 
hence the difficulty of transmission, increases 
with the increase of frequency, so that in 
therapeutical work (for which my invention 
is particularly adapted, as above mentioned) 
it becomes practically impossible to transmit 
the effects from the ordinary high-frequency 
apparatus to the patient or other object, even 
ten feet of the best insulated conductor prac- 
tically dissipating the output. The result is 
that the so-called “‘high-frequency” appara- 
tus falls far short of producing proper high- 
frequency results. Another serious objection 
resulting from the transmission of this high- 
potentialeurrent over long conductors(as here- 
tofore necessary)is the danger to the patient, 
apparatus, and. operator from the heavily- 
charged conductor-wires, and hence requir- 
ing great skill in their handling.and a con- 
stant nervous strain upon the operator i in do- 
ing so. 


My invention has for its objects the obviat- 


| ing of the aforesaid difficulties and objections 


by providing an apparatus which can be op- 
erated without any danger to the patient or 
anxiety on the part of the operator, requiring 


little skill or technical knowledge in its use, 


‘working with very slight. dissipation of cur- 
rent, and-at the same time not being liable to 
break. down or give out with careless han- 
dling. Besides, my invention provides a su- 
perior current and is attractive in appearance 
and convenient to manipulate. 

Stated broadly, my invention, so far as it 
relates to the avoidance of loss of current, re- 
sides in mounting the X-ray tube directly on 
the secondary itself, thereby eliminating the 
usual conductors, inasmuch as the terminals 
of the secondary are directly connected with 
the terminals of the X-ray tube, and that fea- 
ture of my invention which resides in its con- 
venient portability consists in operating the 
high-frequency induction device—-7. e., the in- 
duction-coil, resonator, or the like—at a dis- 
tance from the high-frequency generator, so 
that all the heavy portions of the apparatus 
remain stationary, while the induction device 
and tube are mounted together for direct use 
wherever required. . 

Other features of my invention and the var 
rious constructional details of the invention 
in its embodiment as herein shown will be 
pointed out in the course of the following de- 
scription. 

In the drawings, in which I have shown one 
only of many embodiments of my invention, 
Figure 1 is a perspective view thereof. Fig. 
2 is a view in elevation looking at the rear 
side of the apparatus as shown.in Fig. 1. 
Fig. 3 is an enlarged sectional detail showing 
the construction of one of the terminals of the 
apparatus. 

This invention relates to high-frequency ap- 
paratus of the most advanced type. and by 
the terras ‘‘high frequency” and “‘high po- 
tential” as herein used I refer to currents 
capable of producing a disruptive or brush 
discharge into the air from spherical elec- 
trodes at least one inch to one and one-half 
inches in diameter, or, defined otherwise, my 
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invention relates to currents which cannot be 
conducted (at least not in the usual manner) 
over a conductor-wire, as commonly practiced 
with ordinary currents, but will dissipate 
themselves in the air in spite of any usual in- 
sulation. This high-frequency high - poten- 
tial current because of the impossibility of 
conducting it has heretofore been incapable 
of practical and successful use for such pur- 
poses as those hereinbefore mentioned, be- 
cause almost entirely lost in the air before 
reaching the translating device, (at the pa- 


tient, for example,) said dissipation being, 
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moreover, exceedingly dangerous to the op- 


erator; and it is the object of my invention - 


to render available without danger or loss of 
current the kind of current which I have just 
defined. I have succeeded in securing the de- 
sired result, not by rendering the current any 
more transmissible than before, but by sep- 
arating the essential parts of the apparatus 
in such manner and providing such construc- 
tion that the exceedingly high frequency and 
high-potential current, with its attendant dan- 
ger and difficulty, need not be transmitted, 
but is developed directly at and in connection 
with the portable translating device operated 
by a stationary and remote generating source 
comprising the heavier and more cumbersome 
portions of the apparatus, which are capable 
of transmitting without danger to the port- 
able portion the proper current for operating 
the latter to produce the dangerous and non- 
transmissible current first defined. 

The high-frequency generator or source of 


‘high-frequency current may be of any usual 
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or preferred kind, being herein diagrammatic- 
ally represented as comprising an alternator 
A, transformer T, condenser C, spark-gap S, 
(the latter being indicated as of the kind con- 
tained in my application Serial No. 209,686.) 
From this source of high-frequency energy 
conductors @ @’ lead to the *‘tube-stand,” (by 
which term I mean to include any device car- 
rying the vacuum-tube or other translating 
device.) As herein illustrated said tube-stand 
is mounted for convenience on u standard or 
rod 6. As already stated, the tube-stand con- 
sists ofa “high-frequency » device, (by which 
term I] mean to include any device capable of 
high - frequency discharge,) and, as herein 
shown, this high-frequency device is composed 


of two conical secondaries a’ a’, extending co- |. 


-axially in opposite directions from a common 
primary a. The general construction and ad- 
vantages of the conical form of secondaries 
are set forth in my copending application, Se- 
rial No. 209,684, filed May 25, 1904. While 
1 do not limit my invention to any definite use 
or. capacity, a convenient construction in- 


cludes a coarse winding of four turns, whose | 


terminals connect to the respective conductors 
aa',and a fine winding of No. 30 triple- wound 
secondary. 


! material. 
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ranged adjacent to each other and separated 
from the common primary a, wound in.a pe- 
ripheral groove formed between plates a’ a’ and 
held in rigid position by suitable means, as 
bolts a’. These secondaries are wound on 
hollow insulating shells or supports a and 
held together by a tie-rod @ passing through 
the plates a a and thaving threaded engage- 
ment at its ends with opposite ferrules ¢”, 
(one only being shown in Fig. 3, as the con- 
struction is the same at the opposite ends of 
the apparatus,) whose heads a”. engage the 
outer ends of the cones a’, thereby clamping 
the high-frequency device together. . At their 
smaller ends each cone is’ provided with a con- 
ductor-plate a", connected by a pin or strip 
of conductive material @ to a contact-plate 
a for tightly receiving a metal sleeve or post 
a°, to the outer end of which is soldered or 
suitably secured the secondary-terminal @”, 
as indicated at a”, within a ball of insulating 
The opposite terminals of the two 
secondaries are connected together, as indi- 
cated at a”, and grounded by a wire a. - 


The plates @ a carry aframe @”, shownas: 


comprising a pair of rods @”, supported in 


said plates, and end supports a”, notched at 
their upper ends, as plainly shown in Fig. 1, 
for receiving the vacuum-tube V or other 
translating device operated in connection with 
theapparatus. Inthe drawings I have shown 
one well-known form of X-ray tube as mount- 
ed in the frame @”, said tube being held in- po- 
sition by heavy rubber straps a”, connected 
at their free ends to the supports a” and 
passed yieldingly about the ends of the 
vacuum-tube, Onthe Jatter isa bridge-frame 
consisting, of a rod a” and inverted-¥ sup- 
ports @’, held in place by heavy rubber straps 
a”, similar ij in construction and arrangement 
to the straps a. This bridge-frame carries 
opposite electrodes a a”, connected by wires 
a” a" to the vacuum-tube for regulating the 
vacuum therein in well-known manner. The 
opposite secondary-terminals a” are provided 
with hooks a” for quick connection with the 
translating device. 

The tube- stand i is provided at its lower end 
with a handle «”, shown as slidingly mount- 
ed in a bracket a. adjustably secured by a 
hand-screw 6’ to aslide 6°, clamped by athumb- 
screw 5* to the standard 6. 

In use it will be seen that, in the first place, 
the X-ray tube is mounted directly on the 
high-frequency device instead of being mount- 
ed ata distance on a separate stand, as has 
heretofore been the practice. By this means 


separate conductors are entirely eliminated, it . 


being necessary merely to extend the terminals 


| proper of the high-frequency device the short 


distance required in order to reach the trans- 


lating device, mounted asclose thereto as the. 


shape of the respective parts will permit. 
By this means the energy of the high-fre- 


The bases of the secondar y coils are ar- | quency device is not dissipated, but is directly 
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transferred to the X-ray. tube, thereby giving 
an efficiency hitherto not obtainable. In the 
next place, the high-frequency device is light 


and portable, inasmuch as the heavier parts 


of the apparatus are separated therefrom, be- 
ing erdinarily kept.in a heavy cabinet con- 
siderably removed from the operating chair, 
table, or, it may be, from the room itself. 
By the arrangement of the mechanism here- 
in set forth as the preferred embodiment of 
my invention one primary serves for two 


secondaries, and also by having the second-: 


aries arranged as shown, in which a single 
layer of fine wire is provided, the liability of 
sparking from turn to turn is eliminated 


and the discharge-terminal is removed from | 


the primary, the resistance. decreases with 
each turn, and it is possible to get more turns 
than in any other form with a single layer, 
&e., as explained in my before- mentioned 
conical-coil application. ‘, 

The yielding holders a” a” permit the trans- 
lating device to be turned readily without 
disarr ranging the connections, as has heretofore 
been necessary. . 

As already intimated, Ido not intend to re- 
strict myself to the precise construction here- 
in set forth as the preferred embodiment of 
my invention, as many changes in form, ar- 
rangement, and relation of parts may be re- 
sorted to without departing from the spirit 
and scope of my invention as defined in the 
broader claims hereinafter contained. I re- 
gard my invention as broadly new in a num- 
ber of particulars, as will appear more defi- 
nitely in the following claims. 

My invention has no relation in any way to 
low - frequency hand devices and portable 
cabinets operated by primary batteries and 
the like nor to the induction devices which 
were commonly used in connection- with or- 
dinary currents a few years ago, but is re-, 
stricted to that class of apparatus, a8 pre- 
viously defined, of which the current is of 
such a high frequency and high-potential as 
to be practically non-transmissible, for the 
reasons already stated, over a usual conductor, 
said current having a high frequency and 
high potential capable of a disruptive brush. 
dischar ge, as already stated. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent of the United States, is— 

’ 1. The herewith-described means of render- 
ing the described kind of current available 
with the hi ghest efficiency directly at the point 
of use, consisting in the combination of a sta- 
tionary generating source of high-frequency 
current, “with an independently mounted and 


_ inclosed device capable of developing there- 


froma high-potential and high-frequency cur- 


rent of the kind described, said device being. 


capable of hand manipulation for direct ap- 
plication of said current and connected to said 


, Stationary source by a long flexible conductor 


‘permitting it to be readily moved. about the 


8 


room or patient without disturbing said sta-— 


tionary source. 


9. Thecombination with a stationary source 


of high-frequency current, of a portable in- 
duction-coil operating in connection therewith 
to develop high-frequency high-potential cur- 
rent of the kind described, and along flexible 
conductor supplying current from said-source 
to the primary of said coil. 

3.-A high-frequency apparatus having a 
high- potential high-frequency disruptive dis- 
charge device movable independently of the 
rest of the apparatus for permitting local ap- 
plication or the like. 

4, In an apparatus of the kind described, 

comprising a source of high-frequency cur- 
rent,'and remote high-frequency device oper- 
ated thereby, and a frame carried by said de- 


vice for supporting a translating device in- 


close proximity thereto. 

5. In an apparatus of the kind dederibed, 
comprising a source of high-frequency cur- 
rent, a high-frequency device, having a cen- 
tral partition, terminals at the opposite sides 
of said partition, a frame carried by said par- 
tition transversely thereof for supporting a 
translating device, and means for connecting 
the latter ‘directly with said terminals. 

6. In an apparatus of the kind described, 
comprising a source of high-frequency cur- 
rent, a high-frequency device, a flexible con- 


ductor engaging the two, means for connect-: 


ing the terininals of. said high-frequency de- 
vice directly toa translating device, and means 
for moving said translating device and high- 
frequency “device together. 


%. In an apparatus of the kind described, - 


comprising a source ‘of high-frequency cur- 
rent, a high-frequency device, a flexible con- 
ductor engaging the two, means for connect- 
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ing the terminals of said high-frequency de- . 


vice directly to a translating device, and a han- 
dle extending from said high- frequency de- 
vice for adjusting and moving the same and 
said translating device together. 

8. A high-frequency device, comprising a. 
primary, anda pair of independent secondaries 
operated by said single primary. 

9. A high- frequency device, comprising an 
intermediate coarse primary, and opposite fine 
secondaries, operated thereby, having theirdis- 
charge-electrodes remote from said primary. 

10. A high-frequency device, comprising a 
primary, and opposite: conical secondaries. 


. Lt. A high-frequency device, comprising a’ 


conical support, a secondary wound thereon, a 
peripheral groove at the base of said support, 
and a primary held in said groove. 

12. A bigh-frequency device, comprising a 
primary, insulating-plates on opposite sides 
thereof, opposite secondaries outside of said 
plates, and retaining means therefor. 

13, A high-frequency device, comprising a 


primary, retaining - plates therefor, opposite. 
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5 primary, a conical secondary operated there- |. 
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» conical secondaries extending coaxially in op- 


posite directions therefrom, and an axial tie- 


red binding all of said parts. 
14. A high-frequency device, comprising a 


by, a tie-rod, a ferrule binding said parts to- 
gether, said ferrule having external:and in- 
ternal contact-plates electricaliy connected to- 
gether and with said secondary. 


sisting of a ferrule having an internal contact- 
plate electrically‘connected with the smallest 
turn of said secondary, aremovable conductor- 
post fitting against said contact-plate and hav- 
ing, adjacent the end of said ferrule, a short 
terminal wire permanently secured thereto. 
16. In a high-frequency device, a conical 


15. In a high-frequency device, a conical. 
secondary, having a discharge-terminal con-. 
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secondary, having a discharge-terminal, con- 


sisting of a ferrule having an internal plate 
electrically connected with the smallest turn 
of said secondary, a removable conductor-post 
fitting against said contact-plate and having, 
adjacent the end of said ferrule, a short ter- 
minal wire permanently secured thereto in.a 
ball of insulating material. 

17. Ahigh-frequency device, havinga frame 
mounted directly thereon, and provided with 
means for securing a vacuum-tube thereto. 

In testimony whereof [havesigned my name 
to this specification in the presence of two sub- 
scribing witnesses.. 

THOMAS B. KINRAIDE. 

Witnesses: , : 

Geno. H. MaxweE t, 
E. G. Proctor. 
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To all whom tt may concern: 


Be it known that I, Tuomas B. Kinrarpe, a 
citizen of the United States, and a resident of 
Boston, Massachusetts, have invented an Im- 
provement in Self-Contained Hand - Elec- 
trodes, of which the following deseription, in 
connection with the accompanying drawings, 
is a specification, like letters on the drawings 
representing like parts. 

The value and importance of electricity in 
the treatment of disease have recently gained 
wide recognition, especially in connection 
with the employment of high-frequency cur- 
rent. One serious difficulty, however, has 
been the adaptation or provision of means for 
rendering it practicable to employ very high 
frequency currents for local application. 
One difficulty tias been the danger or discom- 
fort likely to attend the application of this kind 
of current, and another difficulty bas been the 
loss of current due to the action of atmas- 
pheric conduction on the conducting- wires 
leading from the high-frequency device to the 
patient, and a third serious difficulty has re- 
sided in the cumbersome apparatus, it having 
heretofore been necessary to move the entire 
generating apparatus to the patient or else 
move the patient. to the apparatus. 

Jt is the object of my present invention to 
obviate all these difficulties, besides providing 
various other advantages. JI accomplish my 
object by providing a high-potential high-fre- 


quency disruptive discharge device operated - 


by hand and readily movable independently 
of the generating source of the high - fre- 
quency current, so that the operator can ma- 
nipulate the hand device the same as he has 
heretofore manipulated the usual hand-elec- 
trode and can now do so with my invention 
without the danger, inconvenience, or loss of 
current heretofore experienced. 

The preferred form of my invention which 
I have herein shown is especially adapted for 
prolonged application as a head-terminal or 
for use above the patient, and I have also 
shown a form of my invention adapted for 
short and general application and for delicate 
manipulation and difficult cases gf local ap- 
plication. 

In the drawings, Figure 1 is’ view in side 


elevation of one form of my invention. 


Fig. 
2 is a transverse sectional view thereof on the 
line 22, Fig. 1. Fig. 3 isa view in side eleva- 
tion of a modified form, parts being broken 
away for clearness of illustration. 

One of the distinctive features of my pres- 
ent invention is the provision of a hand-elec- 
trode constituting in itself a high-frequency 
device, Figs. 1 and 2 showing the same as 
capable of being moved by hand up and down 
on astandard or removed therefrom and han- 
dled separately and Fig. 3 showing a lighter 
form of device for hand use only. 

I wish it understood that my invention is 
restricted to high-frequency high- potential 
current of the kind previously mentioned, by 
which I mean current of such enormous fre- 
queney and high potential that it cannot 
readily be conducted because of its tendency 
to discharge into the air in spite of any usual 
insulation, my invention residing in providing 
means whereby that portion of the apparatus 
which is to be carried or moved by the liand 
of the operator is separated from the rest of 
the apparatus and contains within itself that 
portion of the winding or other mechanism 
which serves to transform the high-frequency 
transmissible current into the kind of eur- 
rent which is not transmissible and which I 
have defined as a high-frequency high-poten- 


‘tial disruptive discharge-current. 


On a suitable base @ is rigidly secured a 
hollow standard «’, provided witha pulley a’, 
swiveled at its upper end, over which passes a 
cord @, carrying a hand-electrode bigh-fre- 
quency device @ at its outer end and a coun- 
terbalance-weight @ at its inner end. 

The electrode a comprises a back piece @”, 
to which is secured at @’ a shell of hard rub- 
ber or the like a, containing a coarse primary 
@, wound adjacent the outer turns of a flat 
secondary @” of the form shown in my patent, 
Serial No. 615,653, of December 6, 1898, all 
embedded in insulating material, suchas hard 


- wax @”, poured therein in melted condition. 


One terminal, a”, of the secondary is shown 
as grounded, and the other or inner terminal, 
which constitutes the high - potential dis- 


| charge-terminal of the secondary, is connect- 


ed at a to a tubular contact device a”, per- 
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manently secured in the pointed end a” of the 
high-frequency device for receiving any de- 
sired form of discharge-electrode, the shank 
a" of a ball-discharge electrode a being here- 
in shown as mounted therein. The terminals 
of the primary are connected by suitable flexi- 
ble conductors a” a to a suitable source of 
electrical energy, shown as comprising a gen- 
erator A of alternating current, whose con- 
ductors lead to a transformer T, connecting 
with a condenser C and spark-gap S. In my 
copending application, Serial No. 214,266, 
T have explained more at length the advan- 
tages of having the high-frequency device 
separated from the generating source, and in 
the present arrangement I have separated the 
parts still farther, the alternator and trans- 
former, which serve to generate the low-fre- 
quency high-voltage current and which con- 
stitute the heavier portions of the generating 
apparatus, being separated a long distance 
from the movable portion of the apparatus, 
and the condenser and spark-gap, whichserve 
to raise the low-frequency current to a high- 
frequency current, being mounted, preferably, 
directly on the standard a’, thereby bringing 
as near to the discharge-electrode as practi- 
cable all that portion of the current which has 
any tendency to dissipate itself in the atmos- 
phere by conduction. Thisalso brings all the 
adjustable parts of the apparatus directly to 
the hand of the operator. 

The arrangement as thus described is of 
great importance in therapeutical work, be- 
cause it makes it possible to use the highest 
frequency and most powerful] and efficient 
current without deterioration wherever it is 
desired to quickly shift the electrode, as the 
surgeon can readily move the standard @’ here 
and there about the room without. any incon- 
venience, the heavy generating parts being 
connected by long conductors and located in 
a closet or other convenient place, and as the 
operator is using the apparatus he can in- 
stantly adjust the hand-electrode up or down 
or sidewise and likewise adjust the spark-gap 
or condenser, all without leaving the patient 
or otherwise interrupting the treatment. 

The back @ of the high-frequency device is 
provided with a clamp @ and operating-han- 
dle @, said clamp being shown as consisting 
of two blocks a” ¢, hinged at a and locked 
together by a thumb-nut «”, although I do 
not restrict myself in any way to the means 
which may be provided for retaining the high- 
frequency device movably upon its standard. 

From the above description it will be un- 
derstood that the high-frequency generator 
may be located in the corner of the room or 
elsewhere, as desired, transmitting the cur- 
rent generated thereby to the high-frequency 
device over the conductors ¢” a” without dan- 
ger or material loss of current, inasmuch as 
the form of the current as delivered from the 
source mentioned is of such well-known char- 
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acter that it is readily restrained by the ordi- 
nary insulation provided with good cond uctor- 
wires. The current having been delivered prop- 
erly to hand-electrode ¢, which I have denomi- 
nated the ‘‘ high-frequency device,” is raised 
by the latter to the enormous frequency and 
high voltage required for the disruptive dis- 
charge desired in this class of apparatus, and 
by my invention the high-frequency device 
itself ig the electrode and is movable directly 
to the position required for local application. 
The truck or standard is readily moved to the 
operating-table or wherever required, and the 
hand device is swung on the rod a’ to any di- 
rection desired and is reaclily raised or low- 
ered. This, for instance, enables it to be 
used with a head-terminal for prolonged ap- 
plication, which would otherwise be practi- 
cally impossible with the ordinary apparatus 
because of the fatigue resulting to the oper- 
ator, whereas by my invention the operator 
is relieved of all fatigue and also the element 
of danger, and hence nervous anxiety on the 
part of the operator is practically eliminated, 
inasmuch as there are no conductor-wires 
from the high-frequency device, (which have 
heretofore constituted the source of danger. ) 

In case the application of the high-frequency 
disruptive discharge is to be of shortduration, 
and especially if the application is to be with 
reference to an awkward position, the oper- 
ator simply unclamps the device @ from its 
standard and holds it in his hand to the spot 
desired. For the latter purpose I also pro- 
vide a lighter form of construction, as shown 
in Fig. 3, where it will be seen that I have 
provided a conical secondary @”, wound ona 
light supporting-shell ¢”, and preferably in- 
closed by an outer cone a”, the primary a” 
being wound in a peripheral recess or groove 
a, provided ina base @”, the parts being held 
together in any desired manner, as by a rod 
a”, having threaded engagement with the 
handle g™ and adapted to receive any kind of 
a discharge-electrode at its opposite end, as 
a ball a. This form of hand device is light 
and well adapted to general use and lends 
itself to more delicate manipulation than the 
heavier form of hand devices previously de- 
scribed. 

It will be understood my invention is capa- 
ble of a wide variety of embodiments, as I 
believe it is broadly new to provide a hand 
device or electrode which itself produces the 
high-potential high-frequency current that 
causes the disruptive discharge delivered by 
the electrode. 

The current supplied to this hand device or 
hand-electrode is a high-frequency current, 
but is not of that quality which renders it 
dangerous and practically non-transmissible, 
the mechanism which transforms said current 
into the latter kind of current being con- 
tained within the electrode itself, whereby all 


| necessity for further conductors, and hence 
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loss of current and danger, &c., are elimi- 
nated, the current not beng permitted to as- 
sume this condition until it reaches the device 
which is to be carried or manipulated by the 
operator directly at the applying-point. J 
have already pointed out that the current to 
which my invention relates is not the ordi- 
nary current, and I wish to repeat that my 
invention relates to the most advanced type 
ot high-frequency current known to thera- 
peutical practice at the present day, being dis- 
tinguished by its ability to produce a dis- 
ruptive or brush discharge into the air from 
spherical conductors of one inch to one and 
one-half inches in diameter. I take this 
means of defining the character of the current, 
although it will readily be understood that it 
can be recognized by various other distinctive 
features and characteristics, and accordingly 
I do not intend to restrict myself by these 
definitions to any arbitrary frequency or po- 
tential, but have undertaken merely to ex- 
plain the field of usefulness and kind of cur- 
rent with sufficient clearness to enable those 
skilled in the art to apprehend with certainty 
what my invention is, the difficulties it is in- 
tended to overcome, and the advantages ef- 
fected thereby. 

Jam aware that it has long been common 
to employ hand-electrodes; but so far as Tam 
aware these have either been remote from the 
producer of the form of current discharged 
or else they have not been capable of deliv- 
ering the kind of discharge herein provided 
for. It will therefore be understood that 1 
am not restricted in any way (excepting as 
specified in the claims) to the constructional 
details herein set forth. 

Having described my invention, what J 
claim as new, and desire to secure by Letters 
Patent of the United States, is— 

1. A hand device or electrode for hand ma- 
nipulation at the point of application, com- 
prising a portable inclosure provided with a 
carrying device adapted to be grasped by the 
hand, said portable inclosure adapted to be 
connected to a source of high-frequency cur- 
rent, and containing within itself means for 
developing from said currenta high-frequency 
high-potential disruptive discharge-current of 
the kind deseribed. 

9. A source of high-frequency current, and 
portable means for producing therefrom a 
high-potential high-frequency disruptive dis- 
charge-current of the kind described, said 
means being connected to said source by a 
long flexible conductor and being light in 
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weight and small in size for carrying by hand 
and for hand application and manipulation. 

3. A standard, provided with a hand-elec- 
trode movable up and down on said standard 
and containing a high-frequency induction de- 
vice. 

4. A portable standard or support, carry- 
ing a disruptive discharge-electrode provided 
within itself with a high-potential high-fre-- 
quency coil. 

5. A portable standard or support, carry- 
ing a disruptive discharge-electrode provided 
within itself with a high-potential high-fre- 
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quency coil, said electrode being freely mov- : 


able by hand with relation to said standard. 

6. An electrode, containing an induction- 
coil, a hollow support therefor, on which said 
electrode is freely movable, and counterbal- 
ancing means within said support for said 
electrode. 

7. A high-frequency induction device for 
therapeutical work, comprising a portable 
standard, a hand-electrode, containing a high- 
frequency high - potential induction - coil, 
mounted movably onsaid standard, andagen- 
erating source comprising a source of alter- 
nating current, transformer, condenser and 
spark-gap, the latter two being mounted on 
said portable standard and having ashort con- 
nection to said hand-electrode, and said trans- 
former and source of alternating current be- 
ing remote from said standard. 

8. A high-frequency induction device for 
therapeutical work, comprising a portable 
standard, a hand-electrode containing within 
itself means for producing from an ordinary 
high-frequency current a bigh-frequency, 
high-potential disruptive discharge-current, 
a condenser and spark-gap in the circuit there- 
of, mounted adjacent thereto, and a remote 
source of current therefor including a trans- 
former. 

9, In an apparatus in the kind described, 
a stationary alternator and transformer lo- 
cated remote from the rest of the apparatus, 
and a high-frequency translating device, 
spark-gap and condenser located close to each 
other connected by short conductors for op- 
eration in connection with said remote alter- 
nator and transformer. 

In testimony whereot I have signed my name 
to this specification in the presence of two sub- 
scribing witnesses. 


THOMAS B. KINRAIDE. 
Witnesses: 


Gero. H. Maxwetn, 
E. G. Procror. 
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UNITED STATES 


PATENT OFFICE. 


THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS. 


SPARK-GAP REGULATOR. 


SPECIFICATION forming part of Letters Patent No, 684,828, dated October 22, 1901. 
Application filed Maro 5.1801, Serial No. 49,702, (We model.) ~ : 


Lo all whonv it may concern: 

Be it known that I, Taomas B. KInRAIDE, 
a citizen of the United States, residing at 
Boston, county. of Suffolk, State of Massachu- 
setts, have invented an Improvement in 
Spark-Gap Regulators, of which the follow- 
ing description, in ‘connection with the ac- 


- companying drawings, isa specification, like 
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letters on the drawings representing: like 
parts. ; 

The present invention isan automatic regu- 
lator for a spark-gap, and is particularly in- 
tended for regulating such a spark-gap as is 
shownin my United States Patent No. 623,316, 
dated April 18, 1899. The spark-gap shown 
in the said patent comprises two plates or op- 
posite parallel discharge-surfaces and means 
for moving one of said plates toward and 
from the other, said means being operated by 
a hand-lever horizontally pivoted at one side 
of the spark-gap, so that tpon turning said 
lever in one direction the air gap or dielec- 
tric will be lessened and by turning said le- 
ver in the opposite direction it will be in- 
creased, This spark-gap. has proved to be 
an exceedingly important piece of apparatus 
in the high-potential system set forth in my 
Patent No. 623,316, granted April 18, 1899; 
but on.account of the continual oxidation of 


the adjacent surfaces of the plates in opera-' 


tion the amperage-discharge, which it is one 
purpose of this device to keep uniform, is 
liable to vary, due to the changing resistance 
caused by said oxidation. Accordingly it 
has been necessary.for the operator to keep 
constant watch of the apparatus and main- 
tain the plates at proper distances. by contin- 
ual shifting of the regulating-handle, which, 


~ however, is not only laborious, but cannot be 
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performed manually with the exactness often 
necessary. 

Accordingly it is the object of my present 
invention to provide an automatic means for 


maintaining the spark - gap regular in action 


according to the operation of the system, said 
regulator being automatically operated by 
the current of the general system, so that any 
change in the latter will instantly effect the 
requisite change in the spark-gap in order to 
maintain the discharge uniform. 


will appear more fully in the: course of the 
following detailed description, reference be- 
ing had to the accompanying drawing, in 
which I have illustrated a preferred form of 
my invention, and the latter will be more par- 


‘ticularly defined in-the appended claims, also 


forming a part of this specification.. 

In the drawing I have shown my invention 
partly diagrammatically and largely in top 
plan view. Pa ae 

As already intimated, my invention relates 
particularly tu the spark-gap, but also be- 
comes an important part of the aforesaid 
system. . z 

In the drawing the main circuit or conduc- 
tor is indicated at A, containing in series an 


inductance-coil .B, condenser ©, interrupter: 


D, induction-coil or other translating device 
EH, and spark-gap G, the latter comprising, as 
is stated more fully in my first-mentioned 
patent, lower and upper plates gg’, the up- 
per plate g’ resting on adjustable supports 
g*, and the lower plate g resting on a support 
g‘, carried by rocking struts g. The plate 
g has a depending pin g", engaged by the 
bifurcated end. g'? of a regulating-arm g¥, 
pivoted at g", all as contained in said patent. 
The arm gis prolonged and is provided with 
acore g® or armature g", or both, arranged 
to be attracted by a coil or solenoid b in se- 
ries with the main line A. The auxiliary 
coil 6 is preferable, and J deem it essential 
with alternating currents, although the at- 
tractive influence of the main current may 
be obtained in various other-ways.. In con- 
nection with the attractive influence of the 
coil 6 I provide a dash-pot or other device H, 
and a regulating-spring S, controlled by any 
suitable means, as-by a thumb-screw s, oper- 
ating in opposition to the coil 6.. 

It will be understood that many changes 
and substitutions within the well-known 
range of mechanical and electrical equiva- 
lents may be resorted to within the spirit of 
my invention. ; 

The operation of my improved apparatus 
and system is as follows: When the current 
is passing normally through the line A, coil B, 
and discharging from the condenser C across 
the spark-gap at the amperage and voltage 
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The constructional details of my invention | and with the regularity for which the spark- . 
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gap and apparatus have been adjusted, the 
parts remain uninfluenced by the regulator, 
the spring S and action of the coil B serving 
to neutralize the effects of each other at such 

5 timesand maintain anequilibrium. If, how- 
ever, an iucreased current or discharge should 
for any reason occur, the solenoid 6 will in- 
stantly attract the lever g®, thereby opening 
the spark-gap, said movement, however, be- 
to ing retarded by the dash-pot, which serves 
thereby to prevent an undue opening of the 
spark - gap, which would otherwise occur. 
When the current falls and would, there- 

‘fore, produce an opposite irregularity in the 

15 discharge action at the spark-gap, the attrae- 
tive influence of the solenoid is lessened, 
thereby permitting the spring S to move the 
lever g so as to close or lessen the gap be- 
tween the plates gg’. In this manner the ac- 

20 tion of the inductance-coil and condenser are 
maintained in hormal coéperation,or, in other 
words, the condenser is caused invariably to 
discharge at the precise maximum charge for 
which the spring 8, codperating with the ar- 

25 mature of the solenoid, is set. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— 

1. Inasystem of the kind described, includ- 

30 ing a main-line conductor, condenser, spark- 
gap, and translating device arranged inseries, 
means actuated by the current of said main- 
line conductor for automatically maintaining 
said spark-gap set for a given discharge. 

2. In a system of the kind deseribed, a 
main-supply circuit, a condenser charged 
therefrom, and a spark-gap consisting of op- 
posite parallel discharge surfaces or plates, 
movable toward and from each other, means 
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for governing the distance apart of said plates, 
and a solenoid in series with said supply-cir- 
cuit for automatically controlling said gov- 
erning means. oe 

3. A spark-gap comprising opposite dis- 
charge-plates, movable toward and from each 
other, a lever for thus moving said plates, a 
circuit for supplying the current to be dis- 
charged by said plates, a coil in said circuit, 
means connected with said lever to be at- 
tracted by said coil, and regulating means 
tending to move said lever in opposition to 
the attraction of said coil. 

4, A spark-gap comprising opposite dis- 
charge-plates, movable toward and from each 
other, a lever for thus moving said plates, a 
cirenit for supplying the current to be dis- 
charged by said plates, a coil in said circuit, 
means connected with said lever to be ai- 
tracted by said coil, regulating means tending 
to move said lever in opposition to the attrac- 
tion of said coil, and an adjusting device for 
adjusting said regulating means. 

5. A spark- gap comprising opposite dis- 
charge-plates, movable toward and from each 
other, a lever for thus moving said plates, a 
cireuit for supplying the current to be dis- 
charged by said plates, a coil in said cireuit, 
means connected with said lever to be at- 
tracted by said coil, and means for retarding 
the action of said lever. 

In testimony whereof I have signed my 
name to this specification in the presence of 
two subseribing witnesses. 


THOMAS 33. KINRAIDE. 


Witnesses: 
GEO. TI. MAXWELL, 
GEO. W. GREGORY. 
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Unrrep STaTes 


THOMAS B. KINRAIDE, OF 


PATENT OFFICE. 


BOSTON, MASSACHUSETTS. 


STATIC MACHINE. 


SPECIFICATION forming part of Letters Patent No. 682,203, dated September 10, 1901. 


Application filed March 5, 1901, 


fo all whonr té may concern: 

Be it known that I, Tuomas B. KInrarpe, 
a citizen of the United States, residing at Bos- 
ton, in the county of Suffolk and State of Mas- 
sachusetts, have invented an Improvementin 
Static Machines, of which the following de- 
scription, in connection with the accompany- 
ing drawings, is a specification, like letters on 
the drawings representing like parts. 

As is well known, the usual static machine 
is very uncertain as to its polarity, being lia- 
ble to reverse at any moment and keep chang- 
ing irregularly according as the electrical bal- 
ance is disturbed; and accordingly it is the 
purpose of my present invention to provide 
means for effectually preventing the said re- 
versal and maintaining the parts under such 
condition that one pole will always be nega- 
tive and the other pole always be positive. 

The constructional details of my invention 
will be pointed out in the course of the follow- 
ing description and the operation thereof fully 
set forth, and the invention will be particu- 
larly defined in the appended claims. 

In the drawings, Figure 1 represents a typ- 
ical form of influence or static machine pro- 
vided withmy invention. Fig. 2is a perspec- 
tive view of a portion thereof, 

For convenience of illustration I have rep- 
reseuted in the drawings a form of the Toep- 
pler-Holtz machine, although it will be un- 
derstood that my invention is applicable to 
any kind of static machine. 

The machine herein shown is well known 
and therefore need not be minutely described. 
In general it comprises, so far as the parts are. 
shown in the drawings, a base a, standards a’, 
glass plate a, and one or more ebonite or glass 
plates a’, in connection with brushes a’, dis- 
charge-rods a, condensers or Leyden jars a’, 
conductors c’, and a short-cirenit rod a&. As 
formerly constructed the two conductors a’ 
have been provided at their inner ends with 
similar combs, the same as is shown at a° and 
a'°in the drawings, the result being that either 
pole of the machine would give or take elec- 
tricity with equal freedom,and hence one pole 
might be the positive collector of the machine 
at one moment and negative at the next mo- 
ment, the machine reversing and discharging 
back without control. I have discovered, 


Serial No. 49,703, (No model.) 


however, that by having a plane receiving- 
electrode a!? g,or,as it may be termed,an elec- 
trode having a large flat area constructed 
without tendency to discharge, said electrode 
or electrodes being located at the positive re- 
gion of the machine, and by having the usual 
comb-like electrode or electrodes at the neg- 
ative region of the machine the latter will be 
under exact control and will maintain the 
proper direction continuously. The general 
form of electrode which I prefer to employ is 
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that fully deseribed in my copending applica- ° 


tion, Serial No. 26,709, filed August 13, 1900, 
and, as herein shown, the same has a plane 
surface next to the moving field a? and an 
elongated radially-extending shape, as is 
clearly shown in both figures, the edges there- 
of being rounded or rolled outwardly and in- 
wardly, as is clearly shown at a'4, Fig. 2. 

In operation a machine constructed as 

above explained operates as follows: The 
positive electricity passes invariably from 
the plate a to the electrode a” and from the 
electrode a’, the same operation also taking 
place through the neutralizing or short-cir- 
cuiting rod a‘, the positive electricity passing 
to the end a® and out at the end a”, and a 
reversal cannot take place, for the reason 
that there is always a decided opposition to 
any discharge from the electrode a® to the 
plate, whereas there is comparatively no op- 
position at the opposite end a’, or, in other 
words, the terminals are provided, respec- 
tively, with forms of receiving and discharg- 
ing electrodes best adapted, respectively, to 
receive without discharging and to discharge 
without receiving the static charge. 
{ My invention is by no means restricted to 
the form herein shown, as it may be em- 
bodied in various ways all within the spirit 
and scope of my invention as herein set forth 
and as further defined in the claims. The 
principle of my invention is not restricted to 
the parts shown, as for some purposes it 
may be applied to other parts—as, for in- 
stance, to the brushes. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— 

1. In a static machine, the combination 
with the plate, of means at the receiving-ter- 
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minal for preventing discharge thereat, and | freely, discharging the charge received by 


meaus at the opposite terminal for freely per- 
mitting discharge thereat. : 

2. In a statie machine, the combination 
with the plate, of receiving and discharge 
terminals, the former being in the form of a 
plane electrode of considerable area substan- 
tially parallel to the plate, and the latter in 
the form of one or more discharge-points. 

3. In a static machine comprising means 
for generating a static field, and electrodes 
for coéperating therewith, a neutralizing rod 
or means, having at one end an enlarged 
plane terminal for readily receiving electric- 
ity and reluctantly discharging the same, 
and at its other end terminating in means 


said plane terminal. 

4. In a static machine, the combination 
with the plate, of a plane receiving-electrode 20 
having ap extended area parallel to,the sur- 
face of the plate, and a codperating electrode 
having a discharge point or points next to 
the plate. ; 

In. testimony whereof I -have signed my 25 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Gro. H. MAXWELL, 
GEO. W. GREGORY. 


No.770,488. ___ PATENTED SEPT. 20, 1904, 
| T. B. KINRAIDE. 
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UNITED STATES 


Patented September 20, 1904. 


PATENT OFFICE. 


THOMAS B. KINRAIDE, OF BOSTON, MASSACHUSETTS. 


THERMAL INDUCTOR. 


SPECIFICATION forming part of Letters Patent No. 770,433, dated September 20, 1904. 
Application filed May 26,1904, Serial No. 200,687. (No model.) 


To all whom it may concern: 
Be it known that J, Tuomas B. Kiyrarpr, 


acitizen of the United States, and a resident of- 


Boston, in the Commonwealth of Massachu- 
setts, have invented an Improvement in Ther- 
mal Inductors, of which the following descrip- 
tion, in connection with the accompanying 
drawings, is a specification, like letters on the 
drawings representing like parts. 

The present invention is anelectrical appa- 
ratus for therapeutical uses, the object there- 


' of being to produce a high state of cell ac- 
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tivity unaccompanied by the well-recognized, ° 


disagreeable, and unpleasant electrical phe- 
nomena usually attending the use of electrical 
apparatus. 

I have discovered that it is possible to pro- 
duce a peculiar heat effect, which is very ad- 
vantageous in therapeutical treatment wher- 
ever sluggish conditions exist without produc- 
ing any sensation of current passing through 
the body, but producing merely the sensation 
of heat. I accomplish this result by provid- 
ing an electric filed of enormous frequency 
having very low self-inductive resistance per 
turn. 

The structural arrangement and further ad- 
vantages of my invention will be pointed out 
in the course of -the following -description, 
reference being had to the accompanying 
drawings, in which I have illustrated one em- 
bodiment of my invention. 

In the drawings, Figure 1 is a diagram- 
matic view thereof; and Fig. 2 is a vertical 
cross-sectional view taken on the line 2 2, 
Fig. 1.. 

In connection withasuitable high-frequency 
generator, herein indicated as comprising a 


high-potential transformer composed of a pri- | 


mary @ and a secondary a’, the latter leading 
to a condenser a’ of small area, from which 
lead terminals @ @, a spark-gap «@ being in- 
terposed in one or both of said terminals, be- 
ing shown in @, I provide a special coil B, 
which, taken in connection with the aforesaid 
high-frequency generator, produces the pecu- 
liar thermal] effect, with imperceptible current 


effect, which constitutes my discovery. This’ 


coil B, as clearly shown in Fig. 2, in which I 


have shown a practical working size thereof, 


consists of a thin wide ribbon of suitable con- 
ducting material, such as copper, formed in 


a coil having large diameter and few turns. 


For practical purposes I have found that a 
coil about eighteen inches in diameter com- 
posed of five turns of ribbon one inch wide 
used in connection with a condenser of small 
capacity is very efficient for accomplishing 
the results which I have discovered. Suit- 
able hand-electrodes ¢ ¢ are connected to the 
terminals of the coil as near to the condenser 
as convenient, as indicated in Fig. 1. 

In use the terminals ec’ are grasped by the 
hands of the patient, or if other forms of elec- 
trodes are used they are placed upon the body 
or manipulated in any manner desired by the 
physician, the result being that a gently-per- 
meating heat effect suffuses the portions of 
the body adjacent the electrodes ¢ ¢ without, 
however, being accompanied by any of the 
disagreeable and in some instances dangerous 
electrical effects which accompany the ordi- 
nary faradic current. There is no painful 
spark and no danger whatever from the cur- 
rent, so that it can be safely applied with a 
sponge without any danger of bad effects in 
removing or applying the same in a wet con- 
dition. The enormous high frequency pro- 
dueed by this special coil produces a bom- 
bardment in the molecular structure of the 
tissues, resulting in a mechanical heat effect, 


and yet as the resistance per turn of the coil. 


B is extremely low in. self-induction, there 
being scarcely any rise in potential from turn 
to turn, there is no appreciable electric effect 
present. The high state of cell activity pro- 
duced by this apparatus manifests itself in 
various ways—as, for example, by the pro- 
duction of moisture on the surface and the 
reddening of the skin. 

Ido not intend to limit myself to the precise 
form, proportions, or arrangement herein de- 
scribed, as it will be readily understood by 


’ those skilled in the art that the invention is - 


capable of a wide variety of embodiments. 
Having described my invention, what I 
claim to be new, and desire to secure by Let- 
ters Patent, is— 
1. A device of the kind deseribed, compris- 
ing asource of high-frequency current includ- 
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ing a condenser of small capacity, and a coil 
in series therewith, consisting of few turns of 
large diameter and extremely low self-induct- 
ive resistance. 

9. A device of the kind described, compris- 
ing a source of high-frequency current, in se- 
ries with a coil of low self-inductive resist- 
ance per turn and having an inappreciable dif- 
ference in potential between successive turns. 

3. A device of the kind described, compris- 
ing a high-frequency generator including a 
condenser of small capacity, and a coil of large 
diameter and few turns of conductive mate- 
rial presenting large superficial conducting 
area, said coil being connected around said 
condenser, and a spark-gap interposed in one 
terminal. 

4, A device of the kind described, compris- 
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ing a source of high-frequency current, in se- 
ries with a coil of large diameter and few 
turns composed of a wide, thin ribbon con- 
ductor. 

5. A device of the kind described, compris- 


ing a source of high-frequency current, in se-- 


ries with a coil of large diameter, few turns, 
and low self-inductive resistance per turn, and 
an electrode connected to each-terminal of said 
coil. 

In testimony whereof I havesigned my name 
to this specification in the presence of two sub- 
scribing witnesses. 


THOMAS B. KINRAIDE. 


Witnesses: 
Geo. H. Maxwez tu, 
R. 8. Forp. 
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Yo all whonr tt nuey concern: 

Beit known that I, HomaAs B. KINRAIDE, of 
Boston, county of Suffolk, State of Massachu- 
setts, have invented an Improvemént in Ad- 
justing Devices for Vacuum-Tubes, of which 
the following deseription, in connection with 
theacecompanying drawing, is a specification, 
like letters on the drawing representing like 
parts. 

This invention relates to means for adjust- 
ing or regulating the focal distance of the 
electrodes in vacnum-tubes such as are com- 
monly used in X-ray work. Itis quite essen- 
tial that some means for accurately and deli- 
cately adjusting the electrodes in this class of 
instruments should be provided in order to 
control the voltage and otherwise regulate the 
proper working of the apparatus, and yet be- 
cause of the vacuum requirements of the tube 
external adjusting means, such as might or- 
dinarily be employed in the apparatus in gen- 
eral use, cannot be used, and accordingly I 
have provided an internal adjustment, by 
means of which the electrodes may be ad- 
justed toward and from each other to the mi- 
nutest degree required. 

In its simplest form, as herein shown, my 
invention consists of a gravity-hammer or ad- 
justing means operated by gravity. , 

The details of construction of my invention 
and its mode of operation and further advan- 
tages thereof will be pointed out more fully 
in the course of the following description, 
reference being had to the accompanying 
drawing, in which I have illustrated a pre- 
ferred embodiment of my invention, and the 
latter will be more particularly defined in the 
appeuded claims. 

In the drawing the figure represents in ver- 
tical longitudinal section a typical vacuum- 
tube provided with my improved adjusting 
means. . 

Tt will be understood that the tube a may 
be a Crookes or Geissler tube or any of the 
usual kinds of vacuum-tubes used for this 
general purpose or may be any preferred 
kind, and, in fact, my invention may be ap- 
plied to electrical apparatus of any kind 
wherein electrodes are employed within a 
vacuum. The opposite electrodes are herein 
indicated ata’ a, being such as are commonly 
used in connection with X-ray work, the elee- 
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| trode a’ being supported on a conductor a’, 
suitably mounted in a glass or other socket 
or post a‘, having an external connection by 
means of a suitable platinum or other wire a’, 
and the electrode @ is similarly provided with 
a eonduetor a® and wire a’, honsed in a glass 
or other stem a® of the tube. 

I have herein shown my improvement in 
connection with the electrode a*; but it will 
be understood that it may be provided in con- 
neciion with the opposite electrode, or, if de- 
sired, both electrodes may be made adjust- 
able. 

Slidingly mounted on the rod or conductor 
a’ is a eylinder a, fitting said rod with suffi- 
cient exactness to prevent relative movement 
simply by the weight of the parts, but yet per- 
mitting the tube to slide frictionally on said 
rod when required, as will be more fully ex- 
plained. 

At its lower end, as shown, the tube a car- 
ries a hollow or recessed part a, to the oppo- 
site end of which is permanently secured a 
rod or post.@', which carries the electrode a’. 
Within a longitudinal recess a/*, provided in 
the part a, I mount a gravity device, prefer- 
ably in the shape of a ball a", capable of mov- 
ing in said recess so as to strike projections 
therein, herein shown as formed by the oppo- 
site ends of the recess. 

When it is desired to change the adjust- 
ment of the electrodes in any degree, all that 
is necessary is to move the vacuum-tube in 
such a manner as to cause the ball or gravity 
device a™ to strike or pound upon one or the 
other end of the recess a, thereby driving 
the cylinder a onto or off from the post a* to 
the extent required. 

The rod a” has a bearing a in order to 
maintain it perfectly steady, and the rod a® 
preferably has a stop a'° to limit the move- 
ment in that direction of the tube or cylin- 
der a’. 

While I have herein shown my invention in 
one specific and preferred embodiment there- 
of, I wish it understood that I am not limited 
thereto, inasmuch as it is capable of being 
embodied in very many constructions, the 
main idea thereof being to provide a gravity 


trode according to the position in which the 
vacuum-tube is placed and by this means 


device for automatically shifting the elec- 
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changing the striking or focal distance of the. 


two electrodes from each other. Forinstanee, 
instead of having the part a® hollow to slide 
on the rod a the parts may be reversed, and 
the part a’ may slide within the part a, or 
the part a or its equivalent may have fric- 
tional engagement with any other part of the 
conductor or tube, so as to be retarded as de- 


sired, and I may employ any kind of an elee-. 


tric conductor between the adjustable elec- 
trode and the external connection a’ or a5, as 


the case may be, or the gravity device, in- 


stead of being a ball sliding within a mem- 
ber, may encirele and slide on said member 
or may be in any other shape moving in or 
on any moving part to be adjusted, it being 
understood that. my invention consists in its 
broad aspect simply in providing a gravity- 


resistance of the adjustable electrode. 

Having described my invention, what I 
claim as new, and desire to secure by Letters 
Patent, is— : 

1. In a vacuum-tube having an electrode 
adjustable therein, means for adjusting said 
electrode, said means being operable by grav- 
ity, substantially as deseribed. 

2. Ina vacuum-tube, an electric conductor, 
an electrode, connections between said con- 


ductor and said electrode including a device | 


slidingly mounted in said tube and normally 
retarded frictionally from movement, and 


means contained within the vacuum-tube for. 
| moving said sliding device and thereby ad- 


justing the electrode, substantially as de- 


: scribed, 


3. Ina vacuum-tube, the combination with 
an adjustable electrode thereof, of means 


-within the vacuum-tube and controlled by 
| the position of said vacuum-tube for adjusi- 


ing the position of said electrode, substan- 


i tially: as described. 


4. Inavacuum-tube, an electrode slidingly 
mounted in the tube and having a recessed 
connection, and a gravity device movable in 
said recess for shifting the electrode in one 
direction or the other; substantially as de- 


| seribed. 
operated device for overcoming the frictional | 


5.. Ina vacuum-tube, the combination with 


‘an electrode movably mounted therein, of a 
-gravity-hammer for shifting said electrode, 
substantially as described. 


In testimony whereof I have signed my 
name to this specification in the presence of 
two subscribing witnesses. 


THOMAS. B. KINRAIDE. 
Witnesses: 
GEO. H. MAXWELL, 
GEo.. W. GREGORY. 
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